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INTRODUCTORY LETTER. 



John R. Procter, Director KenltwJci/ Geological Survey : 

Sir: In submitting tlie accompanying report on the Ponnd 
Gfap Region, and also the reirort of Assistant J. M. Hodge, in 
extension of the same, it seems hardly necessary to recnr to the 
difficulties which have occasioned delays in the pnblication of 
the results of lield work in the upper counties. Perhaps it is 
sufficient to say, that while endeavoring to make the liest use 
of the limited time available for field work, I have very fuUy 
shared in your desire to avoid hasty conclusions, and this espe- 
cially in a field so imjKjrtant a3 this proves to be, and one of 
which so little was previously known. There still remains some 
uncertainty as to the place in the general section of some im- 
portant beds. As to this, it may be hoi)ed that work in adjoin- 
ing localities will supply the data for more satisfactory solutions 
of such sti-atigraphical problems. 

The discuasiou. of the dynamic geology of this interesting 
region is limited to the requirements for an intelligent view of 
the economic geology of the mountain region. 

Finally, it has been the aim of the writer, by the aid of 
diagramatic sections and of i)huto-engraving3, to place in com- 
pact form liefore the reader much that is of special interest as 
relating to this field. A. R. Ckandall, 

Assistant Kentuckt/ Geological Suroey^ 

Lkxington, Ky., June Ifl, ly^. 
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Report on the Pound Gap Region. 



The minerfll resonrces of thfi tipper connties are represented 
chiefly by the beds of coal wliich, to the ntimber of from six to 
eight, are found in workable thickneaa. Enough is now known of 
this region to warrant the statement that nature has made ample 
compensation for remoteness from established lines of traffic in 
both the quality and the quantity of the coal deposits. This 
will be seen from the sections and analyses accompanying this 
report. On the other hand, a report on the iron ores must be 
disappointing, so far as any expectation of large deposits in tlie 
coal measures may have been indulged. (See Introduction, 
page 3.) Rejiorts on the lower counties show an increased 
leanness in ii-on ore deposits towards the headwaters of 
both the Kentucky and the Chattarawha or Big Sandy 
Rivera. So far as known Pike and Letcher counties are 
no exception to this tendency, excepting only a narrow belt 
on the face of Pine Mountain, where, slong an extended fault 
line, ore bearing rocks below the coal measures are brought to 
the surface. These ores will be desoribed in the proper con- 
nection. 

TOPOGRAPHY. 

The Ponnd Gap region presents some topographical features 
which in the lower counties are entirely wanting. Tliese fea- 
tures are the accompanying results of the violent movement at- 
tending the formation of the fault-ridge known as Pine 
Moiintain, 

So bold an escarpment, extending for nearly one hundred 
and forty miles across the country, could not fail to give to the 
adjacent topography many characteristics, of whicli the 
mountain itself is the best exponent. 




6 REPORT ON THE POUND GAP ItEGION. 

The greater elevation of this monntain barrier, and the ab- 
ruptness of its face, formed by uplifted rocks along an extended 
line of fracture, ajtpears at first approach more like an infer- 
mption of the topograi)hy of the country by the nplifting of a 
barrier across it after ita hills and valleys had been carved out 
and its drainage established, than like a part of tlie general 
result of the erosion of the whole country after the formation 
of this fault-ridge. Doubtless there is a considerable margin of 
fact on the side of this first impression, as will be seen by a 
comparison with the Cumberland mountain. But the time of 
the formation of this fault-ridge is probably so little removed, 
comparatively speaking, from the time of the upheaval of the 
coal measures as a whole to form a permanent part of the conti- 
nent that it may at least be regarded as a prominent factor in 
the determination of the drainage before the river systems of 
to-day were mapped out around it. 

From the time of the uplift to the present, Pine mountain 
has not been less prominent as a mountain barrier than it ia 
to-day. And the drainage of this region has adjusted itself to 
this prominent feature, making extended detours along the foot 
of the mountain slope to find outlets to the westward with the 
general slope of the country. Along the face of the mountain, 
also, the valleys have fallen into line with tlie fault, as in the 
instance of Elkhorn Creek, of the Kentucky Riverabove Whites- 
burg, and of the heads of the streams in the southwestern part 
of Letcher county, the same parallelism continues along the 
whole face. Away to the westward and north the drainage con- 
forms in general to the slight inclinations of the rocks of the 
coal measures, which illustrate by varying dips, some of the 
minor movements attending mountain-making. 

Pound Glap is at the head of important branches of two great 
rivers, tlie Kentucky and the Chattarawlia or Big Sandy, which 
flow in widely different directions, in consequence of the slight, 
but well defined anticlinal, which extends from the Gap west- 
ward. (See on accompanying map the direction of inclination 
aa indicated by arrows.) For this reason Pound Gap, though 
only cut deep enougli for a tolerably good wagon road, is an 
important point in this long mountain barrier. With the devel- 
opment of railway systems to the East and South, it will become 
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REPOHT OS TUE POUIfD GAP REOION. 



a more important point of convergence, especially from the val- 
leys of the Kentucky and the Licking rivers, which have for a 
separating watershed the extension of the Pound Gap anti- 
clinal, as above described. 

Pine mountain* extends as a fault-ridge from the Breaks of 
Sandy, in a general southwest direction, to the Elk (raji, in Ten- 
nessee, with bnt two water gaps in the intervening distance, or 
three in all, including the Breaks. The relation of Pine moun- 
tain to the Black and Cuniberland mountains, to the southeast, 
gives additional importance to Pound Gap, as a possible outlet 
in that direction, Tlie average height of Pine mountain above 
the drainage on the northwest is, in Pike and Letcher counties, 
about 1,600 feet. The southeast slope is about 200 feet less. 
Some notion of the prominence of this ridge is given by the 
view up the Kentucky river from Whitesburg. (See Plate A.) 
Also the view at the mouth of Elkhom creek. 

The termination of the Pine mountain fault, at the Breaks 
of Sandy, gives to the northeast of this ridge the character of 
an anticlinal, of no great prominence in the general topography 
of the region, but still an uplift sufficient to place the upper 
portion of the conglomerate formation above the drainage, and 
so to give to the country along its axis the peculiar cliff and 
gorge topography of this formation. In this character it extends 
across the country to the Tug Fork of the Big Sandy river, and 
into West Virginia. 

The rocks exposed in the Breaks are all of the conglomerate 
formation at tlie base of the coal-measures, and there is shown, 
by comparatively slight displacements, little of the effects of the 
profound fault, which, within three miles to the southwest, rep- 
resents a displacement of not less than 2,(KX) feet. 

*Froni thu Breaks o( Sand^ to Ibc Pound Gap or Souudiog Onp, ns it h eome- 
tlnes callod, tho Pino Mountain U known by man; at tbe CumburUnd H^untain. 
Thta i> but one of the instancea of confusion Briaing from local nomenclature. The 
two rid^et, tbe Pine and lbs Cumberland, arejoined nsar tbii Pound (iap by a Black 
Mountain ridge, separating Ibc waters of the Found Fork of the Sandy river and the 
Powell river on the ono Giili! Trom tho Cumberl.ind watera on tbe othur. Along lb ia 
ridge tbe Blato line croaaes from Ibo Cumberland to tho Fine Hounlain; but the die- 
tinction in both tbe genloi^y and Inposmpby of thn si^vsral ridgea ia fully preserved, 
the Pine Hount&in buving u wuatward and tbe Cumberland un eastward eacarpmunt 
throughout. 

With equal confuaion of tbo ecograpby of tbe country the northeast oxtuniion 
of tbe Cumberland mountain ia called tbe Cllone mountain. 

With tbe introduction of accurate topi^raphical mapa, it may bo bopcd that cor- 
rect nutiona of tbo geography of tbia ret;ii>n will prevail. 



B REPORT ON THE PODND OAT REGION. 

Little time has been found to study in detail the effects of 
this sudden change from an anttclinnl to a fault-ridge, or the 
conditions attending the formation of tlie water-gap at this 
transition point. The northwest dip of the anticlinal extension 
of the mountain beyond the Breaks is preserved to some extent 
along the face of the fault-ridge southward, giving a considera- 
ble area along Elkhom creek and to the west, in which the con- 
glomerate formation and the comparatively barren shales above 
form the bases of the hills. The fall of the Elkhom and Shelby 
creeks is snch that these rocks rapidly fall below the drainage 
towards the headwaters. (See sections, Plate IV.} The moder- 
ate dips, westward from the Breaks, do not fully account for the 
sudden disappearance of the massive conglomerates which form 
the walls of the Breaks, as noted along the Russell Fork, No 
fanlt has been observed crossing the gorge ; hut it is probable 
that one exists for some distance north of the Breaks, but to 
the westward of the line of the main fanlt. 

The Breaks of Sandy, though now almost inaccessible, will, 
with the advantages of railway transportation, become a point 
of great interest as an unusually attractive mountain goi^. 
Plate B. shows something of the character of the Breaks below 
tile lowers, which rise to a height of nearly 1400 feet above the 
river. 

The geology of Pine mountain is not complicated by any 
considerable variation from the simple fault-ridge type of 
mountain. The average dislocation, by the upthrow of the 
whole series of rocks, to an nnknown depth along the fault 
line, is about 3000 feet. The rocks exirosed in the face of 
the monntaln reach downward and backward in time to the 
Upper Silurian formation. These lower rocks offer little of 
economic value for the present, except the iron ores, which will 
be noticed in their proper place. But they offer important 
testimony relating to the history of Pine mountain. The form- 
ations represented are in the same order as noted along the 
outcrop of the coal measures, (See report of Lesley on western 
outcrop of the coal measures, Vol, IV, old series ; also report 
on the geology of Menifee county. Part 4, Vol. C, new series, 
and other reports by the writer.) 
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KEPORT ON THE POUND T.AP lU^GrON. 9 

The following table shows approximately the thickness of the 
several formations : 

WMtsrtl Onturap. Plus KI. Raglan. 

Upper SilnrUn rocks, 100 to 200 feet 400 fuel. 

Duvoninn (black shales) B& In 130 fcRt 150 feat. 

I.A«^, r.,1, f WftverlyUr., 300 lo BOO feet.. 200 feet. 

i.over\MTD. j Sub-carb. Limestono, 30 lo 400 feet fioo feel. 

Carb. Congl. Sandstone, 10 to 30O feet 3000 feet. 

Uetuures abovo the Cong],*.. 1300 feet. 

It is interesting to note the changes in thickness as indicated 
by this tabnlar view. Up to the beginning of the Carboniferous 
proper there is nothing along the mountain axis, as now known, 
to distinguish it from the wide stretch of rock-forming area on 
either side ; certainly not to the northwest. The thickness of 
the Sub-Carboniferous Limest^me to the east and south is im- 
portant as indicating a northwest limit to this anja, and also as 
representing in retreat from this limit a long continued period of 
comparative freedom from most of the disturbing conditions 
which interfere with the life of a moderately deep sea. 

During the formation of the Upper Carboniferous series, the 
limit of this area appears to have been little changed. But the 
conditions attending the distribution of rock-material was so 
modified, and the deposits so accelerated along a subsiding axis, 
that there begins from the first a distinct history of the belt, 
which with the subsequent upheaval, and with the ages of 
erosion which have followed, is now represented by the mountains 
upon the southeast border of Kentucky. 

It is understijod that the great thickness of rocks along 
mountain nmges is no mere coincidence; but, on the other 
hand, that the great a<5cumulation of rock material upon the sea 
floor along an extended axis, carries with it the antecedent 
conditions for mountain making. These mountains are, there- 
fore, as indicated by this tabular view, Carboniferous in a wider 
sense than is comprehended in the mere time of final upheaval 
to form a part of the continent. Pine Mountain as a fault- 
ridge, must, however, be regarded as having its origin later than 
the Carboniferous Age. 

*Thi! orijjinat thickncas of these rncks at the prmont nuterap would lio the thick- 
noH that has boen worn nwa;. as aluo tho original thickness in tho Pino MounUiin 
region would bo 2300 feet with the tliicknesa rotnoved.by erosion added. No raliable 
estimato of extent of the truaiun in either locality can bn made be yet It ii prubabia 
that it has boen groator along the border of the ciial-flelds, but not enough tu iudiokte 
ao approach lu ibu tbicknMs in the upper country. 
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The firat stage in the history of these mountains was also a 
part of tlie history of a wide and shallow channel of the sea as 
fomied by the older mountains of North Carolina on the one 
side, and by the Kentucky Anticlinal of the Silurian Age, ex- 
tending through what is now Central Kentucky, on the other. 

This ia not the place to discuaa the actual limit of the Carbon- 
iferous deijosits westward, or the possible connection of the 
Eajstem with the Western coal-fields across the Bluegrass region 
by coal-bearing rocks, which may subse([uently have been worn 
away. That which is of importance in this connection, is the 
fact that to the northwest, as also pi-obably to the southeast, 
from the line of thickest deposits and of the greatest successive 
subsidences, these movements and these deposits were evidently 
less and less towards an axis of little movement and of minimnm 
deposits during tliis part of the history of the coal-measnres. 
This, with the ordinary variation of conditions over so wide an 
area, will sei^ve to explain the want of similarity between the 
SL-ctions in the lower counties and those of the Pine mountain 
i-egion. It is not unlikely that, conforming to the shortest 
distance to the southeast sea shore, a much more rapid thinning 
out should be assumed to have facilitated the wearing away of 
the wh(jle Carboniferous series beyond the crest of the present 
Cumberland mountains. 

The accompanying profile section of the Pine, tlie Black and 
the Cumberland mountains show the order of geological form- 
ations in these mountains, and for the Pine mountain substan- 
tially the i-elation of beds to the drainage throughout its length. 
There is also shown some interesting facts in the later history of 
these mountains. Whatever the fact may be as to the axis of 
these mountains, as indicated by the line of the greatest Carb. 
deposits, it is evident that the Cumberland mountain represents 
the line of final uplift, so far as it is now represented by 
Carboniferous rocks.* 

But the crest of th(^ Cumberland mountain has been carried 
• back several miles from this line of ujiheaval, while the Pine 
Mountain has receded but a little from the fault-line which 



"fhoronroBome roasonii fnr supposing Uiat thii 
rogiiin nnly Silurinn nichs urn nuw I'xpuscd. has h 
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marks the Btarting-point as a receding crest. Henre this fault- 
ridge has been described as of much more recent origin than 
the Cumberland anticlinal.* 

But the great contrast in these receding escarpments should 
not alone determine the comparative lateness of the formation 
of the fault-ridge- Tlie synclinal slopes of these mountains 
show about an eqnal progress of the wearing agencies. The 
geneiul inclination of the rock-beds being about the same in 
both mountains {Ifl to 25 degrees), or, if there is any difference 
in dip favoring erosion, it is with the Cumberland slope. This 
fact should greatly qualify the inference drawn from this strik- 
ing contrast in the two receding crests. The truth lies between 
these conflicting records. And whichever indication may be 
regarded as most important, the harmonizing of the two must 
be regarded as emphasizing very greatly the effects of varying 
exposure to the sun. The face of Cumberland mountain and 
the slope of the Pine are fully exposed to the direct rays of the 
sun, while the slo^je of the Cumberland and the face of Pine 
mountain present northward exposures. It is, doubtless, very 
largely owing to this that the very great ineqnality in the 
retreat of the two crests is set over against the equal erosion of 
the synclinal slopes. The erosion of the receding wall of the 
Cumberland and of the Pine mountain slope has been greatly 
accelerated by more frequent and more effective alternations of 
sunshine and frost. Tlie same effect is prominent in the valleys 
along the fault line of the latter mountain. These valleys are 
to the northward instead of to the southward of the fault line, 
as should have been expected from the well-known acceleration 
of erosion with increased dips, other conditions being equal. 

It still remains that the Pine mountain fault is considerably 
later in time than the Cumberland uplift. It is undoubtedly a 
sequence to the general movement attending the formation of 
the latter mountain. 

THE IRON ORE OF PINE MOUNTAIN. 

As indicated by the accom]Kinying profile section, two regn- 
lar iron ore horizons are brought above the drainage by the 

•Prof. N. S. Sbfller. Vol. Ill, New Series, p. 324 ; »Ibo report on tbo reDcion ad- 
Jttcent ic tha itentucty »nd TirginU Btale-ihie. by P. N. Moore. Part i, Vol, IV, 
Suv/ Series.' 



Pine monntain uplift ; the same that are exposed by the cutting 
away of the overlying rocks along the front of the Cumberland 
mountain. The Limestone ore of the profile section is the 
same as the Red River ore, which falls below the drainage in 
the western border counties of this coal-field. (See report on 
the Red River Iron district^ report on the Iron ores of Green- 
up, etc., also report on the Geology of Menifee, Vol. C, reporta: 
on the Eastern coal-field.) Not much is known of the thickness 
and persistency of this ore in the Pound Gap region, as it iS' 
usually covered by the soil and mingled fragments of rock, 
which cover the face of the mountain to a considerable depth. 
It is seen at many points in a weathered state upon tlie surface, 
sometimes, as at the heads of Pigeon-roost Br. and of Toms Br. 
of Elkhom creek, in a spur of Pine mountain it is exposed 
in great profusion over the surface. 

The quality of the ore is nf)t inferior to that of Estill and 
Menifee counties. Whether it is thick enough for profitable 
mining, dipjMng as it does into thi^ face of the hill, is a ques- 
tion to be settled by practical t^ste. The surface indications are 
favorable, but could not be held as conclusive except as to the 
equivalency and the uniform good quality of the ore. 

The Upper Siluiian, or Pyestone ore, may, with reasonable 
certainty, be assumed to occupy its regular place in the beds at 
the foot of the mountain, as indicated by the profile section. 
In this region it is everywhere covered by the abutting coal- 
measure rocks or by the tains from the ledges of overlying 
rocks. The tendency of the valley to wear away from the face 
of the mountain leaves a foot wall of horizontal Carboniferous 
rocks the whole length of the ridge, except at the water-gaps. 
And, contrary to the occurrence in the Cumberland mountain, 
the water-gaps are at "points of least upthrow, so that the ore is 
not exposed the whole length of the mountain except at Elk 
Gap, (SafEord.) 

Along the face of the Cumberland mountain none of these 
conditions stand in the way of a study of the ore, which occurs 
in several beds, or interferes with the ready mining at many 
points far north and south. The time may not be far distant, 
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however, when it may be desirable, even at greater expense, to 
develop this ore in connection with the coking coals, which are 
being developed west of the Cumberland nionntain.* 

On Elkhorn creek another ore occurs which does not belong 
to the Pine mountain series ; but as it is a. local deposit along 
the face of the mountain, it may properly be described in this 
connection. This bed has the charat^ter of a recent deposit, 
thongh its occurrence at many points along the valley on both 
sides of the creek at the same horizon, ajjparently, and the sim- 
ilarity of the arrangement of the parts of the lied at widely 
separated exposures, make it appear like a continnous bed. It 
is made up of from one to three feet of anhydrous sesqui-oxide 
of iron, including many fragments of sand-rock and siliceoas 
shale, the latter, apparently, greatly changed by heat. The ore 
is also in part blistered and porous, as tliongh through the 
agency of heat. Resting on this there is generally found from 
one to two feet of earthy ore, or red ocher, with small fragments 
of siliceous rock intermingled. In general, the lower part in- 
cludes too great a proportion of siliceous material in the form of 
fragments ef sand-rock to be valuable. In places, as noted near 
Levi Potter's, it will probably be found comparatively free from 
these objectionable features. An analysis made at the Labra- 
tory of the Survey of a sample from this place shows the fol- 
lowing results : 

Moisture 1.060 

IrriD per-tiXide BS.6:jO 

Alumina T.927 

Pho«phoric »cid M3 

Phosphorus 234 

Siliceoue rcsiduiiui lil.TS 

Motaliciron _ 41. T4 

It is probable that this ore is a rim deposit, but nothing has 
been noted which explains its occurrence at this paiticular 
horizon ; and the appearance of metamorphosis cannot be readi- 
ly explained from the data at hand. No indications of heat in 
connection with the Pine mountain fault have been observed at 
any place. But if this ore is a rim dejtosit, it is, doubtless, of 
later origin than the fault-ridge, and as it extends laterally 

•For deicriplion of the Upper Silurim iron ores see report of P. N. Moore on 
the Iron Ores near Cnmberlftnd Gap, Vol. C. Reports on the EMlern Ooal-Uold ; tim 
Vol. IVjNewaerios, 
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across the rallej- in association wit)i the iindisturljed coal-beur- 
ing strata, there ia apparently no good reason for supposing 
that this ore has at siny tirae been subjected to a hij^h degree of 
beat, unless a burninj; coal-bed be assumed to have been the 
source. Locally coal-beds in this region are found to be burned 
out for a considerable distance under ground, but no indications 
of a coal-bed have been seen at this level. Tlie most that can be 
said for this ore is, tliat it is probable that it may prove valuable 
as an iron ore locally, and generally as a source of red ocber. It 
is exposed along the Elkhorn valley, from near the mouth of _ 
Sycamore Creek towards the head for six miles or more. 
Pigeon-roost Branch it is 285 feet above the main creek. 
Harvey Gibson's land, opposite side of tlie valley, about 
same level. It is relatively lower up the creek, being 150 fei 
ubove the main drainage at Levi Potter's, 



COAL BEDS. 

The coal-bearing rocks of this region are, as a whole, con- 
tinuous with those of the lower counties. The series is greatly 
thickened, and includes an increased number of coal beds, bnt, 
as already indicated, presenting a section so differentas totnaki 
the recognition of coal beds as continuous with those in tfa^ 
sections of the lower counties difficult, if not impossible. Thflj 
progressive changes in the general character of the rocks i 
Lawrence and Johnson counties, as mentioned in the report on 
that region, are suggestive in this connection, but only a studj^ 
in detail of the thickening series, from the outcrop to Pin<^ 
mountain, can give a full solution of the question of equivalency^ 
of beds in the Eastern coal-fields. 

There are some features that have been traced across tha| 
whole field which serve to indicate in a general way the i 
tions of the parts of the vertical section in the diiferentportionftl 
of the field. The shales above the conglomerate, fifty feet thickj 
in the western jjart of Greenup, and 150 feet in Lawrence, arS'l 
readily recognized on Elkhorn atid Shelby creeks, in Pike coun-F 
ty, with a thickness of 450 feet. Elsewhere in the Pound Gapil 
region only a part or none of this portion of the section ia abovqW 
the dminage. 
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The first iieisistent coal of importance above the uonglomer- 
ate formation is towards tlie toji of these sliaiea, in the hitter aa 
well as in the former i-efii'Jn, The oeeurrence of calcareous con- 
cretions, ivliich Iwcome abundant in Lawrence county, associated 
with foals 1 and 2, is even more noticeable in the Pound (Jap 
region along with the coals of the sanie general level, here in- 
creased in number to four beds or more. These concretions are 
prominent in many localities, and at levels ranging through 300 
feet of vortical section. (See Sections 7, S, 13, IS and 27.) 
They appear generally as lenticular earthy calcareous segrega- 
tions, varying in size from a few inches to fifteen feet in greatest 
diameter. In some instancies they are fossiliferoua, and in many 
instances tliey show a well-defined concentric structure. Less 
frequently these calcareous deposits appear as more or less 
regularly jointed layers, or as continuous beds. Plate C shows 
some of these lenticular bodies as iml>edded in the elaty shale 
at the top of the shale aeries on Carr's Pork of the Kentucky 
river, at Kelly's mill, in Knott county. 

The section above is not so easily compai'able with what may 
be supposed to be the corresponding i>art of the general section 
in the counties near the border of the coal field. There are 
some points of resemblance ; and some features have been traced 
with some degree of certainty, across the intervening territory. 
But tlie requirements of this report will doubtless be satisfied 
without urging the matter of equivalency beyond these general 
statements. 

There appears to be no workable beds of (!oal either below or 
in the conglomerate series of this region. There are no expo- 
sures to show the thickness of the sub-conglomerate shales. 
From the surface indications along the face of Pine mountain 
it is probable that less than fifty feet of the general section is 
occupied by these beds, which along the border of the coal field 
are relatively much more prominent, and at some jKiints, aa in 
Menifee county, include a workable coal. (Vol. IV., Part II., 
and Vol. C.) The conglomerate formation has a maximum thick- 
ness of 2,(XW feet, made up of coarse ferruginous and more or 
less conglomeratic sandsttme, alternating with shales in such a 
way as to form five or six benches where the whole series is 
exposed. Cross-bedding is a noticeable feature throughout the 
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formation. Quartz pebbles varying from the smallest to one- 
half or three- fourths of an inch in diameter, are somewhat irreg- 
ularly prominent, forming what in that region is spokeQ of ai 
hailstone grit ; a rock from which milbtones of good grinding; 
quality are made. Thin beds of coal have been noted at pointB 
widely separated, as at the Breaks of Sandy, in the lower benches 
as exposed along the river; and on the Pine mountain, south, of 
Whitesburg. Professor Stevenson finds six tliin beds at Pen- 
nington's Gap, in this group (Geological Reconoissance of parts 
of Lee, Wise, etc., Va.); and it is not unlikely that something 
like the same number would be found in this region if all the 
shales could be examined. On the re-appearance of this fornia- 
tioD to the southwest in the region of the south fork of the 
Cumberland river, several inter-conglomerate coals are workable 
beda. (See forth-coming report on the coals of Pulaski and 
Whitley counties.) 

The first coal bed of more than local importance, beginning 
at the base of tlie series above the conglomerate group, is also 
the No. 1 of previous reports. It is above the maiu drainage in 
most of the region included in this report; and it is traceable 
with a reasonable degree of certainty from the Graham coal of 
Carter, to the PaintsvUle coal of Johnson, the Warfield coal ot] 
Martin, the Prestonsburg coal of Floyd, and so to the head>; 
waters of the Chatterawha or Big Sandy, and of the North Fork-j 
of the Kentucky. On Beaver creek this bed has a thickness oj 
from three to five feet ; the maxinium being found, in the valley 
of the Right Fork, from the mouth of Rocky Fork, to Cajiey 
creek, including portions of the valleys of all the tributary 
streams of this locality. Enlarged Sections 1 and 6, Plate VIL, 
show the general character of the bed in this region. The cann^. 
coal, as represented, is probably limited to a small region ; bx.-\ 
tending along the main creek less than one mile and extending 
for a short distance up Stone-coal creek and for a mile or so up 
Rocky Fork. On Dry creek, near the mouth and near the local- 
ity of Section 9 (see figures on the accompanying majs which, in- 
dicate localities of sections as numbered) a few inches of canneL] 
is again shown as a part of this coal. The thickness in this] 
locaUty is four feet of good coal. (Section 9, Plate II.) To' 
the head of the creek it is reduced to three feet or less. (Sectioi 
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6, Plate II.) On the Left Fork of Beaver creek the bed, ns a 
whole, is considerably increased in thickness (Section 7, Plate 
11. ), but with only forty-three inches of coal available for raining 
from the thickness of shale partings. On the river in the Laynes- 
ville region and on Mnd creek a seam of unusual thickness (Sec- 
tion 11, Plate VII. ). twenty to forty feet above the river bottom, 
probably i-epresents this bed. In the Pikeville region this bed 
is represented by the lower coal on Little Chloe creek — Sycks' 
coal. (Section 1, Plate I.) On Shelby creek the Jackson New- 
son seam, on Robinson, tiftj'-three inches, including eight inches 
of shale, Keel's and William Hall's coals on Indian (Section 13, 
Plate III.), and possibly Tacket's coal on Long branch of Indian, 
fifty-onfi inches, inclnding a six-inch parting, represent this bed. 
It is possible, however, that the latter coal la the Elkhom seam 
higher up. On Elkliorn creek this bed ia probably represented 
at its best by the sixty-five inch coal, aa shown near Wade 
Handera' on Sycamore creek.. (Section 16, Plate VII.) Prom 
the numerous openings made by Mr, Broason Elkliorn, this seam 
would appear to have an avenige thickness of about forty-four 
inches. On tlte head-waters of the Kentucky river, the main 
lower coal of Colly, Sand-lick, and Dry creek, and of Rock-house 
creek, above Little Colly, appears to represent thia bed. (See 
Sections 18, 20, 21, 23, 26, 26, Plates IV., V, and VI.) Near Pound 
Gap, and also in the southwestern pai't of Letcher county, this 
coal bed is below the drainage level. 

This coal seam varies greatly in thickness, and especially in 
the matter of partings. It is a good coal, however, throughout, 
and in some parts of this held it is the main coaL 
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The following analyses of samples which represent as nearly 
as practicable the whole bed, show the character of the coal in 
the different parts of the field : 



Table of AnalTses of the Lower Coal of the Pound Oap Region. 
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Thompson's Sand-lick C. upper bench . 

Thompson's Sand-lick C. lower bench . 

Caudiirs C. 2 M. below Whitesburg, 
upper bench 



1.191 
1.279- 



1.277— 



Caudiirs C. 2 M. below Whitesburg, 

lower bench i 1.28()- 



Collins' C. Rockhouse Cr 



Wm. Hall's C. Indian Cr., Piko Co . 
Jackson Newson's C. Robinsons' Cr . 



Syck's C. Little Chloe Cr 

Ho. Hud Cr. Hatches C. upper part . 
Ho. Hud Cr. Hatches C. lower part . 
Laynesville C. upper 23 inches . . . 
Laynesvillo C. lower 4r> inches . . . 



1.242— 
1.294— 
1.311 — 



liaynesville C. lower 45 inches Coke 
open heap 



Hartins C. Ho. of Steele Cr. Floyd Co 



1.307 
1.302 
1.281 
1 .3o9- 
1.284- 



1.10 



1.10 



40.90 
34.30 



55 40 
57 20 



1.30 39 60 155 20 



1.60 36.40 66 60 



1.46 



35.84 



0.00 33 94 



58.60 
59.40 



1 .00 34.20 . 58.00 



1 .323— 



5.(H) 



29.84 



.7.50 



2.04 37.42 50.34 



2.10 37.10 57.74 




51.70 



35.30 58.94 



i470 



50.54 



2.60 
7.40 

8.90 

5.40 
4.10 
600 
S90 
7.60 
4.20 
3.00 
10.30 
3.86 

4.70 
8 40 



CD 

B 



1.453 

.889 

2.812 

1.060 
1.068 

.876 

.903 
1.038 
1.476 

.590 
1.358 

.715 

.835 
.651 



In Let€her county a bed of coal having in places a thickness 
of thirty inches, is found twenty-live to thirty feet below the 
Sand-lick seam. (See Sections 18, 20, 21 and 26, Plates IV, V, 
VI.) This is the coal mined back of the school-house at 
Whitesburg, and also at Combs' store, on Rockhouse creek, at 
the mouth of Trace branch, but little above the bed of the 
stream. A thin bed has been noticed at several points in Floyd 
and Johnson counties, in a similar relation to the main lower 
poal. (Coal 1.) Above the Sand-lick coal, sixty to one hundred 
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feet, as ehown in Sections 17, 18. 19 and 92, is another coal-Beam 
like the previously described bed. It ia mined for local use at 
one point only in this region— at John Wright's, near the head 
of Elkhorn creek, in Pike county. It may be seen, however, 
at many points, varying from one to three feet in thickness, and 
is persistent enongh to be regarded as one of the regular beds of 
the region about Ponnd Gap. (See Analysis (a) general table.) 
Its relation to the next coal above is so nearly like that of the 
previously described bed to the main lower coal, that in some 
places one of these horizons may easily be mistaken for the 
other. 

The next coal in tlie series, is probably the most important 
bed in tlie Pound Gap region. Better known on Elkhorn creek, 
in Pike county, than elsewhere. From developments begun 
there, this bed has come to be known as the Elkhorn coal. In 
the Big Stone Gap region, in Virginia, this bed is known as the 
Imboden seam. It Is also known as the "Coking Coal" of that 
region, a designation which is applicable in the Pound Gap 
region from the coking qualities of the coal, as wiU be seen from 
such preliminary tests as have already been made. Tlie area of 
the Elkhorn coal in its recognized character, includes, in a 
general wav, the headwaters of Elkhorn and Shelby creeks in 
Pike county, of Beaver creek in Floyd and Knott counties, and 
of the Kentucky river in Letcher, including MUIstone and 
Thornton creeks, the head of Rockhouse creek and also the 
head of Carr fork, in Knott county. 

The openings made to develop this coal aj-e mostly in Pike 
county and the adjoining part of Letcher. Plate VIII, A, 
shows its thickness and surroundings at a number of iwints, as 
measured at test openings driven to roofrock," The x'lace of the 
Elkhorn coal is at the top of the shale series, as previously 
described, and it therefore falls below drainage in the south- 
western part of Letcher. It is so reduced in thickness and 
changed in character in this direction, however, so that it can 



•The grofitor numbcrof thrao ppnings wcro tnndp by Mr. R. M. Broiw, for 
pnrtioB rop 1*1*1116(1 by him, at an expciisi- which cnuM not by nny posBibility havo 
been met by the Burvuy ; anij it U but juetice Ui eiiy that thU wurk was goncrously 
Bhnpvd to facilitate the investigiitioiis (if Ibn Hiuistntits of the Stale UGolugical Survey 
in tbU rei;ion. Workmen wore aiw> furnislinl bv Mr. fin>H« tu enl out the culiiuiii tor 
fhe Luuiavlllo Eipositiuu, under the dircctiuii ur tbo writer. 
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hardly be regarded as one of the workable coals. The same is 
apparently trne to the northward of the field, aa iraj>erfectly 
outlined above. 

Thongh one of the large bodies of coal in the eastern field, as 
seen from sections, Plate VFI, B, the chief importance that at^ 
taches itself to the Elkhom coal, distant as it is from established 
lines of transportation, is in consequence of the coking quali- 
ties, which are fonnd to be a leading characteristic of this bed. 
Tests in this direction have not been made for the whole body 
of coal as described ; the unusually uniform character of the 
coal, as indicated by the accompanying table of analyses, goes 
very far, however, towards establishing, for a large territory, 
the aaperior coking qualities, which are shown by the testa in 
the Elkhom region. Little comment is necessary on tlie results 
of coking tests, as given in the table which follows. Tiie diffi- 
culties in the way of tliorough investigation have been very eon- 
■ siderable. Coking in small open heaps, even under the most 
favorable conditions, can hai-dly be supposed to secure the best 
results, and the tran.sportation of lai^e quantities of coal has 
not been practicable. Results in ovens have, therefore, been 
limited to a few bushels placed in wooden cases, along with the 
ordinary charge in regular coking ovens of the beehive jjattem. 
To this method there are some objections, which could, how- 
ever, hardly be regarded as detracting much from resuJts 
nniformly better than the regular product of the ovens made 
use of. Two large boxes of Ilolcomb's coal, un the head of the 
Kentucky river, were shipped for additional tests in ovens, but 
were destroyed by the way along with other valuable collections. 
The results presented, though not so complete as might be 
desired, fully sustain the firat views expressed respecting the 
Elkhom seam as a most promising coking coal. 
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Analyses of the Elkhom Coal and Coke. 



Coal. 



GQ 
P 



^ 



a 



Holcomb's C, near head of KeDtucky 
river, whole seam 

Holcomb's C, near head of Kentucky 
river, lower 68 inches 

Mullen's C. near head of Elkhom or., 
whole bed 

Mullen's C, near head of Elkhorn or., 
lower part 

Cane br. of Elkhorn or., upper part . . 

Cane br. of Elkhom cr., lower part . . 

Milibr. C, of Elkhorn or., upper part. 

Mill br. C, of Elkhorn cr., lower part. 

Bear Pork of Robinson cr., upper part. 

Bear Fork of Robinson cr., lower part. 

Fleming's cr. C, 

Imboden bed, Virginia 

Mill br. C, (coked at Connellsville) . . 



1.291— 

1.319- 

1.282— 

1.271— 
1.355— 
1.314— 
1.271— 
1.278— 
1294— 
1.273— 
1.850— 



3.26 



2.86 



2.60 



2.00 
6.00 
2.54 
1.60 
160 
0.40 
0.40 
880 
1.38 
1.80 



< 
.^ B 



32.24 



31.54 



84.20 



83.50 
31.26 
32.26 
29.36 
32.10 
33.20 
34.80 
33.80 
35.92 



26.80 



a* 



61.60 



62.10 



60.80 



60.54 
59.34 
62.20 
07.40 
64.64 
62.46 
60.46 
60.60 
60.59 
67.60 



> 



2.90 



3.50 



2.40 



3.96 
8.40 
8.00 
1.64 
1.66 
8.94 
4.34 
1.80 
1.51 
3.80 






.666 



.535 



.412 



.429 
.890 
.547 
.610 
.711 
.642 
.711 
.475 
.594 
.967 



COKS. 



Mill br. coke, open heap .... 
Mill br. coke, in oven, Cincinnati 



Mill br. coke, second sample in oven, 
Cincinnati 



Mill br. coke, in oven, Connellsville 



Mullen's cr., coked in open heap, upper 
part 



Mullen's cr., coked in open heap, from 
whole bed 



2.86 
0.20 

0.06 
120 

1.10 

1.06 



0.60 



88.44 
93.20 

94.34 
94.14 

95.40 

90.40 



8.70 
6.60 



5.60 
4.66 



8.50 



8.54 



.844 
.734 

.788 
.906 

.517 

.598 



The physical properties of the Elkhom coke have not been 
studied in detail, and in fact, the conditions have not been pos- 
sible for a complete comparison with the standard products of 
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established coking industries of the country, for reasons which 
have ab^eady been stated. The coke obtained by the two meth- 
ods as described above appears to have the requisite strength 
for all furnace purposes. It lias a bright metalic lustre, and is 
porous enough for free combustion in the furnace. In the last 
respect the results of experiment at the laboratory of the survey 
are not without interest. 

For comparison with the standard cokes of Pennsylvania, so 
far as that has been attempted, the plan adopted was that based 
on the inch cube of average coke, subjected to tests by weight 
dry, and filled as perfectly as practicable with distilled water, 
by the aid of the air-pump. The coke used was made as above 
in a Cincinnati oven, reducing by the formula indicated by the 
tabular statement of the Pennsylvania report (Vol. L, pages 82 
and 128). An average gives the following comparative results: 

WEIGHT IN GRAMMES. PERCEKTAOB. 

Dry. Filled with Water. Coke. Cell Space. 

Pittsburg & Con. Co. Coke. 1*2 4r, 20 2"> 61 68 38 46 

Elkhorn Coke 12 511 20 088 61 71 38 24 

This comparison shows a striking similarity to the well- 
known Connellsville coke, which may fairly be regarded as 
standard. 

But while this statement is correct enough for a comparison 
of the physical structure of the two cokes in this respect, in 
order to get a correct notion of the actual structure of standard 
cokes, it should be noticed that the assumption on which the 
determination of the per cent, of cell space to the coke is based, 
is very far from a correct one. For the increase in weight by 
filling the cells with water, is in the one case 8.098 grammes, and 
in the other, 7.79 grammes; equal to nearly one-half cubic inch 
of water, indicating nearly 50 per cent, of cell space. Or, ac- 
cepting the cubes and the weights as correct, in the Connellsville 
coke the per cent, of cell space to solid coke is 47 to 63, and in 
the Elkhorn coke the per cent, is 49.5 to 50.5. 

Determinations of the specific gravity of the Elkhorn coke 
play also an impoitant part in this line of exi>eriment. Re- 
peated trials show some variations in results; but a close approx- 
imation to the true specific gravity is found to be 1.72, instead 
of 1.58, which should be the specific gravity if the above deter- 
mination of the percentage of cell space to coke be assumed to 
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be correct for an exact cubic incJi. This wonld increase the cell 
apace in the Elkhorn coke to nearly 55 per cent. ; and indicates 
for the Pittsburg and Connellsville Co.'s coke about 53 per cent. 
Corrections for tlie inexactness of cubes used would modify 
these figures somewhat, Imt these findings are still apparently 
below the actual i>ercentage; for, as is found by observation and 
exijeriment, this increase in the jwr cent, of cell space repre- 
sents very largely the extent to which the external pores are 
emptied on removal from water for weighing by the first method. 

And it does not in any way represent the. error that arises 
from the fact (hat some of the cell spaces within will be imper- 
fectly fillfHi, :is a rule. This last is shown in every effort by long 
continued and repeated exhaustion under the receiver, with long 
continued immersions in water under tlie normal pressure of the 
atmosphere, and under pressure, to reach a final limit of the 
absorption of water. 

These results thongh presumed to be correct in principle, 
most, however, be regarded as close approximations only, as will 
be seen by those who have made repeated t«sts under even the 
most favorable conditions of uniformity in density of represent- 
ative samples, and of snccess in the tilling of cell spaces with 
water; neither of which will be assumed with unqualified cer- 
tainty by any one who has pursued this line of experiment. The 

Soon nfU;r beginning theac teeCa it ivae proBiimoil thut no mma wntcr would 
adhere to tba cutn on rctnovul tVom immersion tliiiri wntild All the nurTBCc pnres! and 
(in the other hnnd it was nssumed thnt the adhoriti):; water would, with eufflcient ac- 
puracy, represent hy weight the partlBllj fliled ri'lls ul thi' .Burlticn. Luli-r, it was 

found that thin nsBumptiiin wa* a sourcu of frriT. I'l. I ■! il' I i- pu't yet 

been ac(>urHtoty determined; but the e)!Bminnti">i ' ' ' ' ' ' : 'h Trom 

the water, by the aid of a magnifying clnsa. -I" i < iiint' of 

e(T»r hero h too great to bo neglected in the dcti'ii : | < < ' i -|iHi:e. 

It may be added that results ubtninod on tlii:^ | nuii ii.Ji...iv -..'.^ ^ii;,i Uuiii thii 
eauBe , amounting to about 2.S por cent. 

A detailed necount of experiments covering this point and others involved in the 
determination of the nimsity of coke, will be ^iven as soon as the Eoriea of tests iiuo- 
essnry for morcspecitie results h»ve lipcn 

It should be stilled, howi'V.T. llinl lifl 
bi^eii c'lmpli'ted, a panilli 



( I ■) WVigllt of c'ul!iL. 'i'li.ii ,*'tv'.'.l";M',.'',-n-.l.!i I'.r v!il.')"' 
21 Woightof sumo filled uitli wuKi (.-..r. li.r v..l,). 
(31 Weight of Game in walur (vorrm-liJ for .vol.) . . 
{4) Loss of weight ( S ) by drainage from surfniNi . . 

SpeciQc gravity 

Per cent, by vol. of coke 

■ ' ■ ■ " tell spaw 

'or.for Ws (4). 

Correetion of voluniu was mado by carefully sealing tht 
inuuuiiiig by dupliu-'eniciit. 



of detemiiliutiona 
iJis fortho Blltborn e 
ctiori) lire oblwinod: 
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range of variation is so great, howeven, in the physical charactOM 
of cokes from different coals, that pursuing the same method < 
investigation with each, conclusions of real significance and of 
practical value can be made as in the table aliove. To make tlie 
comparison most satisra<:tory tlie coking fihould be done under ^ 
similar conditions. Tliis has not been possible in this instance 
as has been explained, and the margin for error in this respeci 
is understood to be limiteil only by such care and judgment i 
the writer and other assii^tants of the Survey have been able toil 
exercise in the several stages of the work.* 

The coals of the sandstone series, above the Elkhorn seam,] 
are rarely exjtosed without excavation, and great difficulty haj 
attended the work of determining the serial relation of bedal 
which could be examined at wide intervals only at best. Some 1 
of these beds are persistent, and retain charaflteristic features \ 
over large areas. Others, though probably continuous seams, 
are greatly changed in appearance and sun-oundlngs, frt)ni place 
to place. Several coal beds are found only in exceptionally high 
points in the several counties. In so large a field, and one so 
entirely undeveloped, it would not be surprising if some l)ed 
has been overlooked. The greatly varying intervals between 
beds, and the varying character of tlie intervening rocks, has 
added to the difficulty of the work. It is impossible, therefore, 
as yet, to present a general section for the whole Pound Gaji 
region which is entirely coherent in all its parts. 

The first coal of importance above the Elkhorn is a splint 
and cannel seam on the Kentucky liver waters. On the Big 
Sandy side of the water-shed it is less constant in character, but 
generally present. This bed marks the lower cannel coal hori- 



•Rince this repnrt wss written ft pHppr hnn eomo tn linnd, by Mr. F. P. Dowy, 
at tha Smith son isn . on thu "PoroBity Mml Speddc Grnvity cifCokn," the result 
-jf a mure enti^ndcd nnd Hccumla ttudy «f scitno I'f the pliysiciil pn>pertiRs of coku 
thiin baa heretofore lieen made. The av'Tnge npwifli' gravity of Iho various Coii- 
ni'Usville cokes is found by Mr. Dewy to bu 1.74, iind thu (ivurHgo porosity t^J02 per 
cent, of Iho voluTnp. tbo maximuTii Iming 67.21 per ociil. 

Tbuau fliidin^a , though rouclied )>y n ni<-tb«d dill'creiit in part and in eomo rcspM-ti 
more ilin'cl Ihun tht im'! uiiiipii'd Ii<ti>, cipnfinn Iho results iriven in this report, 

A sliybt incTPiiw in injrusitv nliiiMin.l Ky the method puniued ul tlie Lnboraliiry of 
th»> Ki'ntui'kv (ii'olip^'iiT.I Sutm > , ip\ rm i-liiniiLu of WBtCr lust from lh« surfHce eelUby 

dniinuKi-'. " liitf-rcnoi' an niin^ ir> ;il„.iit L' -"i ]<'-T pent, as uxplainod in a fiuit note on 

pagu 28. Thi:- wmihl upi.nrriilly iruiniM' III.: avcrojl" porosity of thi' ConneUsville 
cokes to alHtut 49 per tent., or In i:eNPnil lerma, taking the Coniiellaville Gokcs ns 
standard, tin- pnipurtion by volume of cull sfiaee in tbe best mBlallurgical ooku ia 
nearly W per uiuL iiiattiiul uf 3iJ pur uiut., as givun by Fultun in Vol. J., Pn. Kcp, 
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zon of Letcher and Knott coanties, though it is more generally 
a splint or common bituminous coal, with a smaller proportion 
of cannel, which in places becomes a prominent part of the bed. 
(Compare Sections 22, 23, 25, 27 and 28). It is exposed at other 
points in tlie region represented by these sections, and also weat- 
ward^notably at Esq. Cornet's, on Carr's Fork, at the month of 
Sassafras creek, where it Mhowa an excellent splint coal fifty- 
four inches thick, including two or three inches of "bone coal." 
On Wolf-pen branch of Carr's Fork this bed is opened at John 
Ambergy's, showing above a live to six inch clay shale, parting 
thirty-four inches of common bituminous coal, and below, 
twenty-six inches of very excellent cannel.* (See enlarged sec- 
tion, Plate VII. A.) The rocks between this bed and the Elk- 
horn coal have an average thickness of about 140 feet, mostly 
thin bedded sandstone, generally forming a well- marked shoulder 
along the hill-side. Sometimes, besides the thin coal just above 
the Elkhorn seam, a thin bed of coal may be found in shales, 
which replace part of the sandstone ledge, separating it some- 
what irregularly into two parts. 

On the waters of the Big Sandy this bed ia represented by 
the nine feet coal, with many thin clay partings ; Section 19, 
probably by Marrs' coal ; Section 10, the twenty-two inch coal ; 
Section 6, the corresponding thirty-nine inch in Section 5; and 
in the Pikeville region, Marrs', Swords', the upper Chloe creek, 
and Gillam's coal (Sections 1 to 4), though possibly the two 
former beds in this last region iieloug higher up, representing 
the " upper splint " next t;j be described. Down the river the 
lower splint coal is found, showing at a few points only, 200 and 
250 feet above coal No. 1, of Floyd county, as on Sugar-loaf 
branch, five miles above Prestonburg, at Mr. Gobble's. Here 
the seam is again mostly splint, and it appears to be about four 
feet thick. Analyses of samples from some of these points are 
given in the table (<? to k, inclusive). (For the extension of 
this coal westward into Perry and Breathitt counties, see accom- 
panying report of Mr. Ilodge). 

One hundred feet or more higher in the series is found 
another sjjlint and cannel seam, as shown in Sections 10, 11, 12, 

'II ie possible thut Cullin's upper coal. Section 20 and the equivalent bed inScctlnn 
21 , ThII hI Ihia li^vel ; but ia more likely that tfaey rvpreeont the next bMl nbuve. Itie 
"upper Epliut," Uiuuijh the middle l'uuI of Section 21 uppeuts to be the Ulkliorn seuni. 
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14, 30, 21, 25, 26 and 28. Next to the Elkhorn this appears 
be the most important bed in the Pound Gap region. By way of 
distinction, it has come to be known to some extent as the 
" upper splint," a name that is descriptive for only a part of the 
area over which it has been traced. It is mined on Cowan ridge, 
opposite Whitesburg, by Mr. Nickles, for the the grate. It has 
here an average thickness of forty-six inches of free burning 
coal, which is hard enough to bear handling without the usual, 
amount of waste. The same character, with increased thickness, 
is shown in the Smoot and Dry creek regions. On Thornton, 
creek it shows, indifferently opened, three feet of coal. The 
thickness of Collins' upper seam, which is referred to (bis geo~- 
logical level with some doubt, is given as reported by Mr. 8. 
Kiser, who was employed to face it up. (See enlarged section, 
Plate VII, A.) The upper bed, at the old place of Dr. Breeding, 
near the head of Camp branch of Rockhouse creek, is reported 
nearly as thick. This appears not unlikely, as seen at the out- 
crop. Westward, in Knott county, the place of this bed ia 
marked by the outcroppings of cannel coal toward the top of 
the ridges. It is shown in the extreme northeastern corner o( 
the coanty, in Section 5, as a forty-five inch splint coal. Analy- 
ses of samples of coal rejjresenting this bed, genera! table, (^ and. 
(«i). In Pike coanty this bed is best represented by the Dorton 
branch, the Bear Fork and Marrs' cannel coals. (Sections 10, 13, 
and 14). (See also Plate VII, A.) It is quite probable that the 
upper coal on St«ne Coal creek, or Coal Run, below Pikeville 
Section 4), represents this bed. It will be seen from the map 
(see figures indicating locality of sections by number) that thia 
bed covers a large area on the head-waters of the Kentucky and 
Big Sandy rivers. The Bear fork region promises well as a can- 
nel coal district. 

In the Robinson creek region another cannel horizon is foand 
(Sec. 11 and 12, Plate III,) at the base of a coarse sandstone 
ledge, and but a little above an outcrop of indurated clay, which 
accompanies a thin coal. Little is known of this seam in Pike 
county beyond the fact of its presence, as indicated by tailings, 
and it is too high in the series to be found in Floyd, except on the 
left fork of Beaver creek and on Big Mud creek. It appears to 
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be represented on Sycamore creek in the Elkhom valley in 
Sections 15 and 16 by the lower of the two thin coals near the 
top. So far as known, no considerable importance attaches to 
thia horizon in this part of the Pound Gap region. In Letcher 
county, however, it appears to be represented by Riser's six 
feet coal. (Section 24, analysis [n.] ) In Knott county it is rep- 
resented by the twenty-six inch coal near the top of section 6. 
plate II- 

In Letcher and Knott connties, sixty to Mghty-five feet 
above tlie previously described bed, is a coal-seam which is 
interesting, so far as known, only as an illustration of frequent 
alternations in the conditions of deposits. Sections (i and 24, 
with enlarged section Plate VII, A., give the details of this 
bed. About 200 feet higher up, and limited to a few hill-tops 
because of its high place in the series, a thick coal bed 80 inches, 
including a 4-inch parting, is found in the border of Knott 
county. (Sec. 27.) A 24-inch coal was opened about 50 feet 
below. Some of the ridges in Leteher are equally high, but the 
dip of the formation is such that they do not include thia bed. 
The limestone beds, Sections 26 and 27, illustrate this point. In 
Pike county this seam is opened on Sycamore creek, showing 92 
inches of coal. (Sec. 16.) There is a large area in the Hat 
woods region for this coal. This table-land rises much higher 
above the drainage than the other hills along the belt adjacent 
to, and on the northwest side of Pine Mt. It also exceeds all 
other portions of this belt in the height of the geological section 
presented, by soraetliiog more than 400 feet. This interesting 
feature makes the relation of the sections north and south of 
Pine Mt. more intelligible by showing that the great dispropor- 
tion generally, in the thickness of the coal measures above the 
conglomerate, as representftd on the two sides of the mountain, 
is caused by unequal erosion, (See sections in report of Mr. 
Tliruston on the P(K)r Fk, region in Harlan county. ) About 300 
fent above the 92-inch coal last nit-ntioned, on the shoulder of 
the Flat woods tjibleland, another thick coal occurs. The 
thickness is not known. It is reported in a well, 10 feet thick. 
It shows as a prominent slain iu the soil, with abundant frag- 
ments of coal at a jioint where once partially openetl. Its ])lace 
in the series corresponds in general with one of the thick coals 
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in the upper portion of tlie Harlan section. The hill here ] 
abont 150 feet higher, rising in a narrow ridge above the table- 
land. 

Gathering the data at hand into a provisional generafl 
section, gives the following interesting exhibit of the verticaj-ff 
distribution of workable beds of coal in Ilie Pound Gup i-egioml 

Top of highest hills in Pike county N. of Pine Mt. 

150 to 175 feet covered slope. 

Plat woods coal. Reported as a thick bed. 

3()0 feet, more or less, mostly coarse massive sandrock. 

Ambergys a)-inch coal. Sycamore Cr. 92-mch coal. (High-I 
est workable seam in Kaott county. 

5(1 feet shale and sandstone. 

Thin coal. (Sec. 27.) 

25 to 40 feet sandrock and shale. (Highest rocks in LetclieBJ 
county north of PineMt.) 

Fossil and bastard limestone horizon. {2(1 feet shale.) 

161) feet coarse sandrock, with shale divisions, forniin 
benches. 

Coal with many partings. 

60 to 85 feet, mostly coarse massive sandrock. 

Kisers 6-feet coal. (Letcher) Bear Fk. cannel, (Pike.) 

150 to 175 feet, mostly sandrock. 

Upper splint coal, 36 to 80 inches. 

100 to 130 feet shale, shaly sandstone and sandstone. 

Lower splint coal, 36 to 60 inches. 

125 to 150 feet, mostly sandstone. 

Thin coal so far as known. 

15 to 40 feet, shales and sandstone. 

Elkhorn coal, 40 to 108 inches. 

20 to 40 feet, shales mostly. 

Wright's coal, (Sec. 9, 17 and 22,) 12 to 42 inches (a.nalyai 
(a).) 

50 to 75 feet, shales mostly. 

Sand Lick coal (No. 1,) 36 to 60 inches. 

25 feet, sandstone and shale. 

Combs' coal, (Sec. 2(1, 23 and 26,) 12 to 36 inches. 

300 to 400 feet, shale and sandstone, the latter iiromlneut ip 
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places. Several thin coals; irregular but probably locally 
workable. 

2,000 feet conglomerate formation, divided by shale beds of 
greater or less thickness into five to seven benches. Including 
several thin coals. 

Oeneral Table of Analyses of Coals. 
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(a) Bear Fork, 32 inch coal 

(6) Head of Camp br, 46 inches . . . 

(e) Gillam's cr., upper 81 inchei . . . 

(rf) Gillam's cr., lower 31 inches . . . 

(e) Head of Little Chloe cr., lower 56 In 

(/) Marian Hale Trace br., splint. 44 in 

(g) Wolf-pen or., upper 34 inches . 

(h) Wolf-pen cr., cannel, lower 26 in 

(i) Mouth of Sassafras cr., 54 in. . 

(k) Bentley's cannel coal 

(l) Bear Fork cannel coal, 33 inches 

(m) Nickel's splint ccal, 46 inches . 

(n) Riser's 6-foot coal at out-crop*. 

(o) Hager's cannel coal, Little Paint cr. 
Johnson CO., 3G inch 



1.310 



1.317 



1.279 



1.298 



1.273 



1.385 



1.305 



1.305 
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1.40 



1.30 
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30.80 



30.00 



36.10 



38.60 



38.10 



0.26 



1.30 



1.90 



2.00 



1.34 



6.66 



1.80 



47.94 
34.70 



39.32 



43.40 



34 16 



31.00 



49.18 
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Sulphur . . 


4.80 


0.656 


52 70 


5.74 


2.752 


58.10 


3.00 


0.051 


58.20 


8.94 


0.692 


58.60 


0.34 


0.825 


58.40 


2.20 


0.710 


57.40 


5.40 


0.488 


44.80 


6.94 


0.751 


56.10 


7.90 


0.437 


51.88 


0.90 


1.115 


46.30 


8.30 


0.689 


56.70 


7 80 


1 318 


46.94 


15.40 


0.488 


41.92 


7.16 


0.802 



* In this coiil the ash is probably doubled by adhering; clay. 

Note. — Columns cut out to represent the whole thickness of coal-beds were ob- 
taine<l for the World's Exposition, at New Orleans, from the following beds : Martin's 
coal (No. 1); Right Beaver, at mouth of Steele creek, Floyd county; Flemings creek 
coal (Elkhorn), Floyd county; Elkhorn coal, Elkhorn creek. Pike county; Elkhorn 
coal. Potter's Fork of Kentucky river, Letcher county; King's creek block-coal, 
Letcher county (see report of Mr' Hodge); Wolf-pen cannel coal, Knott county; 

Amborgys, 80 inch coal, Knott county; Hagers cannel coal. Little Paint creek, 
Floyd county; Wheeler's coal (No. 1), below mouth of Big Paint creek, Johnson 
county (aee report on Morgan, Johnson, etc). 
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INTRODUCTORY LETTER. 



Lexington, Ky., March 12, 1885. 

Prof, A. a. CrandaZl: 

Dear Sir: I should feel that injustice had been done the 
region treated of in the accompanying report, were it not re- 
garded as essentially preliminary. Some of the main require- 
ments for a satisfactory knowledge of the field are indicated in 
the report, and many others will be found during a more thor- 
ough survey. That additional work is justifiable, and, indeed 
necessary, the report makes evident. 

Respectfully, 

J. M. Hodge. 
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PRELIMINARY REPORT ON THE GEOLOGY OP PARTS 

OF LETCUER, HARLAX, LESLIE, PERRY AND 

EREATUITT COUNTIES 



A rapid survey, made over a, oonsiderable area, in continua- 
tion of thy work of Prof. Crandall on the headwaters of the 
Kentucky river, where well defined marks of i^ersistent beds are 
rare, has proven insufficient to carry the identilication of strata 
to any great degree of detail. Enough work has been done, 
however, to trace the more imjiortant coal beds with a fair ap- 
proach to certainty, wherever they apjK'ar of workable thick- 
ness. But it should be understood that, in this report, assump- 
tion of identity established is based frequently on what from 
personal observation is believed, but not known to be reliable 
evidence, and which is, therefore, still open to revision. 

The region covered by the survey includes that part of 
Letcher county, lying north of Whitesburg, and between the west 
fork of Kentucky river and Pfne mountain ; the head of Greasy 
creek in Harlan county ; in Leslie county. Cutshin creek to the 
mouth of Wooten ; in Perry county, Leathenvood creek, the 
North fork to the mouth of Big creek, Lots' creek, Lost and 
Troublesome creeks ; and in Breathitt county, Troublesome, 
Lost and Big creeks. Excepting Buckhom creek and Ball's 
fork, the tribut^'ies of the creeks named are generally in- 
eluded. 

The strata are found to have a alight inclination, generally 
corresponding in direction with the course of the streams. They 
have their highest elevation against Pine mountain, about the 
head of Greasy creek, where, probably, the lowest coal above 
the conglomerate appears, dipping thence gradually down that 
stream and Line fork, but with somewhat more rapidity down 
Catshin and Leatlierwood creeks. On Line fork, from Pine 
piountain to Defeated creek, the strata lie nearly level, and an 
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approximate line of strUte appears to ran, following the direc- 
tion of Defeated creek, ucross to near the mouth of King's 
creek. 

Northwest of tliis line an inclination is found sufficient to 
carry a coal bed lying 3(X) feet abo\-e Line fork at Isom's, down 
to 70 feet above the Kentucky river near the mouth of Lot's 
creek. The same coal bed is fonnd at about the latter height 
above stream near the month of Wooten creek, on Cutshin, and 
again at the Tunnel mill on Troublesome creek. North and 
west from these points the dij) is not quite so rapid na the fall of 
the main streams, which have a very gi-adual descent ; tlie bed 
referred to above being about 100 feet above the river at the 
mouth of Troublesome creek. 

If the coal beds have been correctly traced, there are 
partially developed, in this region.eight beds of workable thick- 
ness, of which number five are more or less frequently found as 
part cannel ooal, but oftener as splint, and two others contain 
much splint coal. It is probable that some of these splint beds 
will be found valuable for coking, but no trials for determining 
this have yet been made. The table given on page 48 of analy. 
ses of Bam])les collected from various openings, furnishes mimus 
of judging which are most likely to jjrove favorable in tliis 
regard. Particular attention is called to the adndrable quality 
of the two samples of cannel coal included in the table, 

A ninth bed to be described is the "Elkhorn" bed of Pike 
and other counties. Though some of the coal from this l>ed has 
been used near the mouth of Leatherwood and Troublesome 
creeks, in Perry and Breathitt counties, it is not classed here aa 
a workable coal, and it derives its chief impoilance in this 
feport from the fa(rt that to the eastward it becomes one of tho 
post valuable beds of the State. Other beds, too thin to work, 
appear and disappear throughout the strata with great irregu- 
larity, and are of so litle importance as to require no especial 
notice for a long time to come. 

The lowest worthy of remark in the series, and one of the 
lowest beds of the coal measures above the conglomerate, appearq 
above drainage in the region under consideration only on Greasy 
creek, Harlan county, and possibly on and near the Kentucky 
river, below Whitesburg. On the river it has not been found 
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o£ workable thickness. On Greasy creek it haa a thicknesa of 3J 
feet, as shown in the lowest bed of section 42, at the only place 
where it haa been openetl. Further investigation is necessary 
to determine whether the deposit continues of sufficient thick- 
ness to render it of especial vnliie. Tlie OHtcrf)p extends np 
Greasy creek, probably tfl abnnt the month of Big Ljurel, and 
short distances up the bmncli streams below. 

The coal appears from its surface opening of excellent qual- 
ity, the greater part a high gi-ade liitiiminous, possibly a coking 
coal, A peciiliaiity is to be rcmai-kecl, found in tlie upper 16 
inches of this, and in some of the higher coals oo the heads of 
Greasy and I^i^atherwood creeks, consisting of the absence of all 
evidence of lamination, resulting in the formation of slikensides 
coal, a coal closely resembling anthracite in'its cleavage, and 
somewhat in its lustre, hut without the strength or hardness 
of the latter, and burning very freely with a bright yellow tlame. 
An analysis of a specimen of this coal from the head of Ijeather- 
wood creek is given in the accompanying table. Its specilic grav- 
ity and composition point to its being a partly formed cannel coal. 

The next coal abftve in the series, partly a cannel coal, is most 
prominent, though perhaps not most valuable, on Greasy creek, 
where, on Half- Mile bmnch, Abner's branch, (section 42) it has 
a total thickness of coal of 7 feet, and of bed of nearly 13 feet, 
bnt its five partings materially injure it. Farther east on the 
main creek, these partings are so enlarged (section 41) as to 
form several distinct beds, which are still more separated on the 
heaj:ls of I^eatherwitod creek. A goo<i workable seam is found 
there on Stony fork, a part of it being the soft "slickenseit" 
coal already described, and the remainder mostly an excellent 
hard splint. An analysis from an average sample taken from 
the whole bed, as shown in section 40, is given in the table of 
analyses. 

On the main bead of Leatherwood, as well as on Greasy 
creek, it is in part cannel coal, and it is probably the same seam 
which shows close to the bed of Leatherwood near tlie mouth of 
Clover fork, a splint coal of 32 inches or more, and again near 
the month of Owens' branch, 27 inches or more, with two thin 
partings, the two inches at Hie top being cannel coal. It drops 
below drainage not far from the latter place, and gives rise, 
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bably in connection with another seam of the same bed, to 
report of 13 fept of coal immediately below the Burfare of 
the ground, said to have been discovered in boring the salt well 
at the mouth of Leatherwood creek. Its outcropping as a thin 
bed on the river, a short distance above and below, as well as on 
Leatherwood creek, Jeada to the belief that the report is founded 
on a very small basis of fact. 

On account of a local change of dip to nearly horizontal, one 
Beam of the bed appears at "Wni. Mclntyre's (section 45) on the 
low water level of the river, two mUes below Leatherwood, while 
six miles above the mouth of the creek (section 3G) a iwirt of the 
■bed is 10() feet above the river there, and there again it contains 
a small seam of cannel coal. Farther east and to the south its 
separation into email seams precludes its specification, until, 
on Line fork, one seam disappeai-s l)elow drainage at .lohn Hol- 
comb's, while npiier ones probably remain above as far as and 
beyond Hardin Sparknian's. 

The third bed to be considered is tlic "Eikhorn" bed, pre- 
viously referred to. Below Whitesburg, on and to the south of 
the river, itis thin and insignificant, until :it the mouth of Leath- 
erwood creek it attains a thickness of about two feet, with two 
or three partings. Its accessibility there led to its being mined 
a little for use at the salt well and neighboring houses. Fol- 
lowed up Leatherwood the partings increase, and on Greasy creek 
it seems to be merged in the bed below it. At Pennington's, on 
Cutshin creek, Leslie county, it is dLstinct again, but thin (the 
lowest bed of section 4-1), and its outcrop i-s exposed at several 
points on the road down to AVooten creek as a thin stain, at a 
nearly uniform height above Cutshin creek. 

On the North fork, a mile above Hazard, its thickness is 
increased to 3 feet, (section 46), but it is so divided by part- 
ings, and apparently so impure, as to be without present 
value. It is lost beneath the river at the mouth of Lot's creek, 
but appears on Troublesome creek, where it has been traced 
some six miles up from the Tunnel mill, maintaining a height 
above the creek of about 15 feet, with a thickness varying from 
1 foot to 2J feet. Below the Tnnnel mill it is represented by the 
thin seams shown at the bottom of section 49, and again is 
found thick enough to mine for local use at the mouth of Rns- 
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sell branch. Some coal has been taken also from the same bed 
in Lost rreek, near its mouth, and from the river at the mouth 
of Troublesome creek, where two seams, 3 feet apart, are ex- 
posed at very low water, with a thickness of 20 and 12 inches. 
Followed up the river these seams rapidly separate to a distance 
of about 30 feet, and both appear above drainage on Big branch, 
together with a possible third seam, but whether a third seam, 
or the reappearance of the second at a higher elevation, has not 
been satisfactorily determined. In section 65 three seams are 
represented. 

On Lo.st creek also a rise of strata has occurred similar to 
that near the mouth of Big branch, but of less marked degree, 
. and the seams do not appear to be so separated there. Ten feet 
above the level of the mouth of Leatherwood branch of Lost 
creek, the bed shows but 15 inches of coal, with two thin part- 
ings, and again at the mill about two miles below the mouth of 
Ten-MUe creek, 17 inches bf coal with four thin partings. At 
the mill-darn it disappears under the creek. 

No samples for analyses of this coal have been collected from 
this region, but its quality does not apjiear to tiie eye to be bo 
good in Perry county as in others where examined, those expos- 
ures which have been open to the air for a long time having be- 
come encrusted with a white coating, tasting strongly of alum. 
In Breathitt county this has not been observed, except in the 
upper seam on Big branch, the coal from the lower seam having 
an excellent reputation as fuel, both raw and coked. 

Doubtless the most valuable bed of the series in this region 
is that which lies next above the "Elkhom " bed, owing its im- 
portance not alone to its large area of good thickness, but also 
to its quality. As a bituminons coal it rarely shows other than 
an admirable quality, both by analyses and by its behavior in 
the grate, and this is equalled or surpassed where tested as a 
splint coal, which is its most prevalent character, while its fre- 
quent outcropping as an excellent cannel coal adds still more 
to its value. 

From Whitesburg down the river to the month of Mace^s 
creek, is a region practically barren in this as in other coals, it 
having a thickness at Wm. Mclntyre's, below Ijeatherwood 
creek, of but 15 inches of coal, (section 45,) while at Allen 
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Christian's (section 36,) it is reJnced to 6 inches, Bnt to the 
south of the river (the region to the north being covered by re- 
port of Prof. CrandaJl) the thicloiesa increases at Moses Isom's, 
on Line fork, to 25 inches, mostly cannel coal, and at Ira Hall's, 
on T>efeated creek about two miles from the mouth, to 3G inches 
of handsome block cannel. On Dry fork of Line fork, its 
thickness diminishes again to 12 indies, 11 inches being cannel, 
while across the divide near the head of King's creek, it attains 
its maximum thickness, so far as known, of 78 inches, of which 
five feet is a block splint coal, which has been mistaken for 
cannel, and the remainder is bituminous. Unfortnnat«ly for 
this locality, however, it api>ears to be reduced to 25 inches a 
quarter-mile down the creek ; but there is abundant room for a 
large deposit of thick coal, with nothing to indicate an improb- 
ability of finding it under the hill to the south and east of the 
opening made. 

Toward the head of Line fork it has been found only at 
Ilolcomb's with a thickness there of 22 inches. On Greasy 
creek it has not been identified positively, but it is most prob- 
ably represented by the 55 inches of coal shown in section 41, 
the bottom coal being a sUckenseit, the top splint coal and tbe 
whole of excellent quality. On Stony fork of Leatherwood it 
appears witli 16 inches of cannel coal and 13 inches bituminous 
(section 40.) 

On Cutahin creek it begins to show a more even thickness, 
with a better average. It is probably the bed which passes 
under the creek at the mouth of Laurel fork, bituminous coal, 
twenty -nine inches thick, increased at Levi Boggs' (section 43) 
to thirty-eight inches, of which all but six inches is cannel coal. 
At Isaac Pennington's (section 44) a further increase would ob- 
tain but that the lower eleven inches of the bed is there replaced 
by a bituminous slate, hardly to be distinguished from block 
cannel, and showing in its composition a near approach to cannel 
coal. An analysis of it is given on page 48, with those of the 
other coals. At J. C. Lewis', near the mouth of Wooten creek, 
the bed reaches a Uiickness of fifty-six inches splint and bitu- 
minous coal, with a fire-clay parting of five inches, and at Elijah 
Comett's, on the river above Hazard, fifty-five to sixty inches of 
the same coal, with but one inch parting, and from there it has 
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been mined and shipped do«Ti the river by boat. At Hazard 
the upper aeam alone, thirty-three inches thick, is worked for 
the supply of the town. 

In the bend of the river, a mile and more below the month 
of Lot's creek, a nnmber of old openings, nowfallen in, indicate 
a thickness ranging from three feet to five feet, and many 
other openingH still farther down the river ave reported, from 
all of which coal was shipped to Frankfort and other markets, 
until the recent opening of new railroads in thw central part of 
the State provided cheaper and safer transportation from other 
tields. 

On Lot' 8 creek the bed is distinguished as containing twenty- 
two inches of particulai'ly fine cannel coal, having by analysis 
but 6 per cent, of ash, with abont the same thickness of bitu- 
minous coal. (Section 47.) On Troublesome creek it is thin 
again, but on Lost creek, first seen thirty-tliree inches thick near 
the mouth of Ten-mile creek, to the south of which it goes be- 
low tlie drainage. It is opened at G. W. Noble's, a half mile 
west of his house, thirty-four inches thick, and a mile south- 
east of the liouse, with the following section: 

BitumiiKius Cofti 32 Inchei. 

Shnle Pnrtitig 8 inebet. 

Cannel Coal ......IT inrhea. 

An analysis is given in the table of coal from the thirty-four 
inch opening. 

An entry was made into this bed, near the mouth of Lost 
creek, by Judge Strong, and afterwanls abandoned on account 
of water, in which was found only bituminous coal, alt.hongli 
the bed crops out as cannel coal in an adjoining field. On Big 
brancli (Breathitt county) it is represented by the fourth coal of 
section 55, and the cannel coal now mined and shipped down the 
river from Oeorge's branch, wliich has a reputation more than 
local, is probably from the same l>ed, as jndged by the character 
of the coal and its known approximate geological position. 

It is well torpmarlt, as an indication of the value of this bed 
thn)nghont a large part of the region embraced in this report, 
that on George's branth the only opening accessible and mined 
in the summer of 1884 Ind a section at its working face of : 

BilHmmoiis Coiil ^ inches. 

Splint ("Hi ITmches. 

Ufttinal Coal ]7iai.be& 
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Although the upper 2i> inches is excellent coal of its kind, it ] 
was treated as waste, the cannel coal alone being able to bear 
the expense of two miles hauling by wagon and subsequent 
shipment at high water by boat, with its attendant risk of loss 
by wreckage. Tliat alargti and profitable development of these 
fields may be attained under the advantages derived by meanaa 
of railroad transimrtation cannot be questioned. 

From the foregoing notes of this bed, it is evident that & J 
heavy lnxiy of coal exists, extending from Ijost creek across timm 
North fork, and between Cutsiiin and Lot's creeks to Carr'a i 
fork (beyond which reference siiould be made to Prof. Crandatl's I 
report J, with rich pockets on Defeated and King's creeks, in I 
Letcher county. Whether tlint on the head of Greasy creek is I 
a part of a large area of thick coal or a small pocket re- 1 
mains to be determined. Its most important outcroppings aa j 
cannel coal are on Lost creek, 17 inches ; Lot'acreek, 22inchea; I 
Cntahin creek, 32 inches; on Line fork, 20 inches, and on De- | 
feated creek 30 inches ; all but the latter beinj^ accompanied 1 
with bituminous or splint coal. 

Lying from 15 to SO feet above the bed last described is \ 
another one, generally bituminous or splint, but possibly con- 
taining cannel coal on Troublesome creek, above the Tunnel 1 
mill. Further investigation, however, may prove this to belong I 
to the bed below. It appears to best advantage over the main [ 
body of the bed beneath it, and the two are in some places so I 
close that the economy suggests itself of making there one con- I 
nect«d mine in the two beds together. 

Its greatest thickness discovered is at Pennington's, on Cut- I 
ehin creek, CO inches, excluding partings. At Boggs', further! 
up the creek, it is reduced to 36 inches of coal. On Leather- i 
wood creek section 39 it has 20 inches of coaJ, of which two- | 
thirds is an exceedingly rich slickenseit, as shown by analysis j 
on page 48. At Isom's on Line fork it is 36 inches thick. (The 1 
two oi>enings of that thickness Mhown in section 34 having been I 
made at jroints a considerable distance apart, though shown abl 
different levels are considered as probably in the same bed.) t 
At Mclntyre's, section 4.'), the same thickness of coal was found, 1 
but it is there divided by three partings. On Lot's creek, 34 I 
inches of very bright coal, has but one parting. On Lost creek | 
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it appears above drainage at Jacob Niece's, 2fi inclies tliiek, and 
retains this thickness at the mouth of Ten-mile branch. On 
Mill branch it is mined, on account of its proximity to the 
mill where it is used, with but 24 inches of coal, and that of 
poor quality. Further north it increases again to 'iG inches on 
Big branch. 

The next bed in order, seems to be quite as persistent as the 
others, but is, generally, too thin to be of much economic value. 
It is shown, the third bed from the top of section 31, as a thin 
coal, much separated by partings, and again on the Cutshin 
creek sections, 6 inches and 12 inches or more of coal. The IB 
inches stain on Greasy creek (section 41) is probably of the 
same bed, and it is identitied on Tolson creek and at Mclntyre's 
below Leatherwood creek, at each place 9 inches of coal. On 
Lot's creek it is found only 2 inches thick, but snddenly reaches 
60 inches on Comb's branch, Troublesome creek (section 4R), 
entitUns it to be classed as a workable coal. (For analysis, see 
the table on page 48.) The only other point where it has been 
found of considerable thickness is on Tom's branch, Trouble- 
some creek, as represented in section 49. 

On Lot's creek it has been traced as a thin coal, without evi- 
dence of any pocket there. On Russell branch, Troublesome 
creek, the rapidity of change of thickness which soraetimea oc- 
curs is well displayed in this bed. At the spring by James 
Rholley's house it may be seen less than 1 inch thick, while it 
is exposed as a handsome splint coal, 22 inches thick, about KX) 
yards farther up the bmnch. Whether it continues to increase 
beyond there can only be determined by mining, as it very soon 
goes below the drainage. 

The sixth bed in the series developed, neglecting undefined 
thin seams, lies generally about 6i) feet from that below it. This 
is another one of the particularly valuable beds of the region, 
though its area of thick coal in this region seems to be confined 
mainly to two widely separated and not very extensive deposits. 
Asa cannel coal it has won a high reputation in Central Ken- 
tucky, where it is known as thelladdix (incorrectly Haddock's) 
coal. 

One of these bodies of thick coal is first encountered at the 
eastern margin on Line fork at Isom's, and again at Holcorab'a, 
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at both points having 32 inches of coal, bnt in the former sepi^ 
rated by two partings. Farther west, on Turkey creek (sectio) 
33), an increase to 53 inches is exhibited, and at Sparkman's 
(section 32), to 62 inches without partings. Its appearance 
here and analysis (for which see table of analyses) are alike 
favorable to it.s being a coking coal. Its low percentage of ash 
is especially remarkable, because its outcrop oiwning was so soft 
and penetrated by nmd that it was impossible to obtain a clean 
sample. The bed has not l>een identified on Greasy creek, but 
this is due to insufficient search rather than to its absence. A 
rp[>ort of thick coal on Turkey fork of Big Laurel creek is sup- 
posed to apply to this bed, its approximate level corresponding 
with the Shepard opening across thedivideon Oldhouse branch, 
where it is exposed, an excellent splint and bituminous coal, 1 
inches thick. Farther down Leatherwood and on Cntshi 
creek, it has been fonnd only as a thin bed, the tipper one ( 
section 44, On several branches of Lot's creek, openings havi 
Ijeen made on what is presumed to l)e this bed, showing on 1 
Dark fork 44 inches, and at various points on theTrace foil 
about 12 inches. 

Sections 48 and 49,from Troublesome creek, show thebedbnfl 
10 and 18 inches thick, and the stain seen at Allen's, on Lost 
creek (section 50), was too unpromising to investigate. Tliat at 
Niece's, farther down the creek, gives indications of a good 
thickness, with cannel coal reported in it, found in making a 
grave. On the North fork, near Big branch, where it has l»een 
opened byUough & Co., to 50 feet underground, it was found 
about 4 feet thick at tiie entrance, dimini.'jhed to 42 inches at the 
head of the entry. It is shown on section 55 as the Haddii 
coal, bnt in this entry it is bituminous and splint, while the 
mines across the river and about two miles below, from which 
the Haddix coal known in the market was taken, contained a 
large proportion of cannel coal. 

The 58 inches of Russell coal (secton 56), and about 5 feet fl 
coal, partly cannel, of the Robert's mine, near the mouth 
Fugitt's branch. Troublesome creek, together with other thi<^ 
out^roppings in the neighborhood, indicafe the presence of , 
lai:ge body of coal in this vicinity, with a limit as yet undefiw 
on the north and west. Its existence as cannel coal seems t 
i-ather exceptions" 
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As the tops of the hills are approached identitication of beds 
becomes more difficult, not only on account of a leas extent of 
outcrop and tiresome ascent in getting to it, but also bf^ause 
the rain and spring waters there do not accumulate sufficient 
energy to wash out and expose the outcrop, and consequently, 
especially in this region where most of the laud has been occn- 
pied but a short time, landholders frequentlj' have not learned 
even of the existence of these beds, and seareh must be made 
without much help from them. This explains a marked reduc- 
tion in the number of openings recorde<l of the remaining beds 
to be described. In the vicinity of Pine mountain their prox- 
imity to the limestone ores of that region was the means of es- 
tablishing their identity. 

The lower one of these upper beds, is separated, in tlie 
Troublesome creek region, from the bed last descrilwd by a mas- 
sive sandstone, 1(H) feet thick, which appears in high jierpendic- 
ular cliffs on nearly every hill, and not unfrequently fonus llieir 
crests, making a marked feature of the lands<-ape. South of 
Hazard this prominence of the rock is not obsei-ved, and against 
Pine mountain its character is changed by an admixture of shale, 
along with which was deposited the limestone ore referred to 
above. 

The coal above tlie rock has a thickness of 4'2 iiiche.s on 
Bntitli branch, Leatherwood civek (section 40), is seen as a heavy 
stain on the main lieads of Leatherwood and of Greasy creeks, 
and is exposed in a rockhonse at Cornett's, above Uiizard, 31 
inches tliick (section 46). On Troublesome creek, near the Tun- 
nel mill, it is 48 inches thick, and it has been foundat Campbell's, 
about four miles below the mouth of Buckhorn creek, as a heavy 
slain lying 43(1 feet above the level of the creek and covered 

At Rholley's, <ni Russell fork, it was discovered (12 inches 
thick, part splint coal, with two one-inch partings, as shown m 
section C6. And liere it is necessary to state that the apparent 
increased thickness of strata of this section is to be attril)uted 
to their inclination as followed np RusseU branch from its mouth 
to its head. A correct section would then represent the strata 
of about their ordinary thickness, or approximately as shown 
in section 55, in which tlie upper coals correspond with those of 
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MKtton R6. Tlie .V( inch coal of Big branch belongs then to the 
bed under dis/inssion, and also the &) inches of coal of section 
54, found on Lealherwood branrh of Lost creek. Coal from 
these ojienings should he tested for its coking properties. 

CQinjmring the thick roal openings of this bed with the one 
preceding, a remarkable coincidence is discovered. Inboth there 
is a heavy deposit about the heads of Line fork, Leatherwood 
and Greasy creeks, and again in both on Lower Troublesome 
creek and its vicinity, extending, however, in the upper l»ed to 
a gn^ter distance iwatli on Lost creek and south-east on Troub- 
lesoine. 

The remaining and probably uppermost bed of the region has 
been found, with two notable exceptions, of little estimation, 
bnt, lieing in part cannel roal and but little explored it is qnjte 
probable that some other valuable pockets, at least, may be dis- 
covered- 
It is recognized as the top-hill cannel bed of section 33, 
on Turkey creek, and again as the IS inches bituminous coal of 
the next section at Isom's, on Line fork. Tlie cancel coai stain 
of section 38, from Beech fork, appears to have slipped from the 
Ijench above, where thin coal should be in place, but nothing in 
the vicinity there indicates a thickness sufficient to induce 
furt.her search forit. Across the ridge, and about two miles west 
from this place on Laurel fork of Cutshin creek, is a valaable 
dei)oait, which now must be considered aa a part of this bed 
though requiring determination. It is one of the exceptions 
alluded to above, and shows at Archibald Comett's 07 inches of 
coal, of which 23 inches is a line cannel, ranking by analysis 
among the first in the country. A section of the bed is shown 
in Plate XV. The upper bed of section 43, 25 inches bitumin- 
ous coal found at Bogg' on CntsUin creek, is also referred to this 
bed 

Northward from tlie last named point many of the hills are 
not high enough to oatt;h the bed, and it has not been identified 
excepting in the eighteen-inch coal in the Lot's creek section, 
until near the mouth of Lost creek, where, on Mill branch, it 
again appears, but in a slip where its thickness could not readily 
be ascertained. It is a point where investigation should not be 
neglected. On Big Branch (section 56) an unfortunate point for 
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opening the bed seems to have been selectetl, but eighteen inches 
of bituminous coal having been discovered, wliile at the mouth 
of Lejst creek it was found thirty -six inches thick, and former 
openings in the vicinity, now covered by earth and water, are 
rei)orted to liave about three and a lialf feet of cttal. \V'ithin 
100 yards of the opening made on Big creek a line of canuel 
outcrop on the same level proves a sudden change in the char- 
acter of the coal, aud other hill-tops in the vicinity are reported 
as having an abundant outcropping of cannel, which may rea- 
sonably be referred to this bed, and which invites further inves- 
tigation. The bed is known in the neighborhood as the Flag 
coal. 

The thickest coal yet discovered in this l)ed in Breathitt 
county is at RhoUey's, on llusaell branch (section 5C), where 
forty-tivB inches of splint coal gives it a decided value, which its 
height of some 5()0 feet above Troublesome creek does not dimin- 
ish to the degree to be ex)>ected in this locality, as the greater 
altitude of the adjacent Flint ridge, compared with the sur- 
rounding hills, gives it an ample area for extensive mining. 

In the following table are given analyses by Dr. Peter of coal 
from some of the principal openings which have been referred 
to, (Detailed sections of the beds at some of these openings 
are represented in Plates XIV and XV.) The analyses were 
made from samples taken where iiracticable from the whole 
working portion of the bed, excepting that of slickenseit coal, 
which was from a picked specimen. Inasmuch as most of the 
openings were not j>enetrated beyond the outcroj), the samples 
were frequently mixed to some extent with earth, and the pro- 
portion of ash resulting was correspondingly enlarged. Some 
allowance, therefore, should be made on this account, and to 
such as were probably most affected in this way an asterisk is 
affixed in the table to the percentage of ash given. The table 
is arranged in the order of the beds from the top down, and 
analyses from the same bed are connected by brackets. 
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Occasional ontcroppings of iron ore have been found through- 
out the area explored, frequently of excellent qnality, existing 
as kidney, block and limestone ore. While generally free from 
sand and rich in iron, the deposits of the two first-named vari- 
eties do not appear to be persistent, and are in too small quan- 
tities to merit especial attention. An exception may be made, 
however, for the ore on Turkey creek, Letcher county, shown 
in section 33, which bears too close a resemblance to the "little 
block" ore of the Hanging Rock district to be passed unnoticed. 

The same paucity is noted in respect to limestone ore until 
within a few miles of Pine mountain, but throughout, wherever 
found, it is particularly rich in lime, and sometimes it is accom- 
panied by limestone. As Pine mountain is approached the de- 
posit of ore increases to a very considerable extent, being found 
most abundant on the headwaters of Leatherwood and Greasy 
creeks. As yet it liaa been looked for only as a means of iden- 
tification of other Ijeds, but, from the surface indications already 
seen, it is reasonable to suppose that a fair development will 
prove it to be of prominent value. 

Limestone, so far as known, occurs throughout this rejpon, 
as in counties northe-ast of it, only of little thickness in small 
areas in rather widely sejKirated localities. It is believed, how- 
ever, that in approaching Pine mountain a heavier and more 
generally spread deposit may be found lying immediately below 
the ore to which is given its name. Along Pine mountain the 
heavy outcrop of sub-conglomerate limestone forming its cliffs, 
continues as the result of its upheaval and the fault there, 
From this an unlimited supply of limestone may be drawn. 

The bastard limestone boulders, common in the heavy shales 
of the lower coals above tlie conglomerate, are rarely met. In 
much of the region these beds are below drainage, and, where 
appearing above it, the i)lace of the shales is generally occupied 
by Bandstone. This is especially noticeable along the south side 
of the Kentucky river in Letcher county, a locality in which 
only very thin beds of coal occur. A comparison of sections 
taken there and in other localities, does not show this so promi- 
nently as does observation on the ground, where the character 
pf the surface and loose rocks exposjt^ often gives reason for 
4 
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conclusions as to th<« kind of covered strata beneath, when their 
actoal positions can not be accurately defined on the sections. 

A thin and very dunible layer of flinty limestone, noted at 
Tarions points nortli of Hazard andonLot'sand Troublesome 
creeks, is indicated in sections 48 and 49. 

A remarkable deposit of flint, alxmt 30 feet thick, lies on and 
near the top of Flint ridge, Breathitt county, a high dividing 
ridge between the tributaries of Troublesome and those of 
Quicksand creek on the north. From this bed fragments have 
been washed in great profusion down into the South Quicksand 
valley, and lie thickly Htre«-n along the bed of the creek for 
several miles. Though of little economic value, the deposit is 
not without considerable geological interest, especially if it 
should prove to lie of the same horizon as the black flint at the 
base of the "Barren Measures" of the Kanawha region of West 
Virginia, to which position it seems to be at least approximate. 
In color it varies from black through yellow to nearly white. 

Approach to the high ridges separating the lieadwatei-s of 
Line fork. Greasy, Leatherwood and Cutshin creeks is rendered 
difficult by sandstone of a particularly hard and durable char- 
acter, which, in many places, covers the ground so thickly with 
its detritus that wagon-roada have not yet been attempted over 
it, thongh probably soon to be made, and even bridle-paths are 
barely passible. Search for coal among these rocks is tedious 
and unpromising, tliough an oi^caHional eximsnre indicates its 
presence. Clifl's, so generally associated with such nigged 
Borfaces, are inconspicuous, or altogether wanting, probably for 
the reason that the streams, being small, do not have power 
enough to carry off the larger fragments, not easily disinte- 
grated, whicli are broken from the moss and accumulate and 
protect it. The smaller stones are washed down and cover the 
stream-beds for miles below. Where this peculiarity exists, the 
rock is easily recognized, not only by the roughness of the 
ground it pervades, but also liy the almost impenetrable growth 
of laurel, which accompanies it, invariably, it may be said. 

It seems to be a feature of the locality, extending through 
the greater part of the measures represented there, rather than 
belonging to any particular geological horizon. Beginning 
^bove the second coal on Greasy creek, near the bottom of the 
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series, and extending through nearly 300 feet of the measures on 
that creek, it is continned on the other three streams namdd from 
a higher horizon to an additional height of several handred feet. 

Reference has been made in the preceding pa^s to the salt- 
well at the month of Leatherwood creek, Perry county. Another 
one at the mouth of Troublesome creek is mentioned by P, N. 
Moore in his "Report on the Geology of a Section from near 
Campton, Wolfe County, to the Month of Troublesome Creek, 
Breathitt County," Neither of these wells were in operation in 
the summer of 1884, though the former was being re-opened at 
that time. No authentic information regarding them could be 
giithered at the wells, but it seems probable that the supply of 
salt obtained from them was unsatisfactory, and that they will 
be altogether abandoned when the present haul of about sixty 
miles is no longer necessary. These wells, and one on Goose 
creek, near Manchester, Clay county, which now supply a large 
are.1, indicate the presence of extensive saline beds. 

In conclusion, the writer wishes to call attention to the fact 
that in the study of the coal measures, many supposed means 
of identification of beds, after closer investigation, are found to 
be illusive, and have to be abandoned. It still remains possible 
that further examinations may lead to ;i considerable alteration 
of his views regarding the continuity of the beds described. 
Especially may this be the case in the little explored extreme 
southern part of this region. But whatever changes in this 
respect may follow, tlie fact is established beyond dispute that 
there are large fields of coal throughout nearlythe whole region, 
which are only awaiting means of transportation to become of 
great value. 

Finally, he wishes to express his obligations, particularly to 
Judge E. C. Strong, at the month of Lost creek, for his aid in 
the examination of the coal-beds in that vicinity, and to all 
others by whom ho hn^ been assisted. 
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Analyses made by Prof. Thomas Egleston, of the School of 
Mines^ Columhla College, New York, from Samples Col- 
lected by Himself. Published by Permission. 

Below are given the analyses of all these coals, from the 
samples taken, just as they were found on the day they were 
taken. Some of them are somewhat higher in ash than those 
^ven by the Survey, but they show generally remarkably well, 
both as to ash and sulphur. 

The following ia a list of the places from which the samplea 
were taken: 



iplo No. I. p. DutTfl Bank, at Cumpton. 

' 2. Tyler's Bank, 2J niilog from Compton. 

' a. Bod of the itroain, near W. Duy, on Frozen Uraek. 

' 4. Mj'er'a trni:t, opptuitit Jackson. 

' 5. CBntiel Ciiul. llBrgin Bunk, nuiulli vr Truublsaome Creek. 

' 6. Bituminous Conl. Hurgia Bank, niuulh of TruublL-soine Cre«k. 

■ 7. Upper part of Wolfe's Crtuk BoJ. 

' 8, (loorgo's Blink. Ciiniiol Ccril. 

' 9. Lower purl of Wolfe's Crwik.. 

' 10. Willinms' Bunk, I^alliarw.-HK] Fork of Soiilh Fork. 

' II. J. Clomnions' Lower Bank, S. Fork of QuiekimDd, Cannel OimiI. 

' VI. J. Cleniruona' Upper Bank, 8. Fork of (Jmckrand, Cannel Coal. 

' 13. Limonits on J. Cleiiinionl' Land, 

' 14. Combe'a Bank, Mnin Qiiichaand, Ra«p Onnnol, 

' 15. Spencer's Bank, lowur Spunt'or tract, Kentueky River, aii n 

below Jucknon, 

' 16. Hobba" Bunk, Elkliurn Co»l, 4j miles from Compton. 
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INTRODUCTORY LETTER. 



jPbof. a. R. Cbanball: 

Dear Sib: Herewith is transmitted to yon my report on 
woi^^ done last year, covering a preliminary snrvey of what 
remained unexamined of the more important coal fields of 
the Three Forks of Kentucky river, with additional notes 
on jyarts of Wolfe, Breathitt, and Clay counties, where the 
work extended over territory touched in former explorations. 

It is believed that enough work has now been done on 

these waters, excepting on Quicksand creek, to answer all 

present requirements, and to suffice until a final detailed 

survey becomes necessary. An exception should be made, 

also, in regard to the quality of the coal in its availability 

for coking. 

Respectfully) 

i. M. HODGE. 



PRELIMINARY REPORT ON THE GEOLOGY OP THE 

LOWER NORTH FORK, MIDDLE AND SOUTH 

PORKS, KENTUCKY RIVER. 



The work of which this report is a summary, consisted 
of an extension of the work reported upon last year, and 
embraced a preliminary survey of that part of tlie territory 
not included in those reports comprised in the water-shed of 
the North and Middle Forks, Kentucky river, down to Lee 
county (excepting the extreme eastern and western parts of 
Breathitt county), the western part of Wolfe county as far 
north as Red river, and the greater part of the South Pork, 
Kentucky river, water-shed above Owsley county. 

Errors in the accompanying map of this region are due to 
the necessity of making it from inadequate data, much of 
which consisted of random notes taken in the saddle. Such 
additional material as could be found in the office of the 
Survey was also used, but it is remarkable that no map or 
notes of surveys c^uld be procured which would aid in map- 
ping Clay county, and none but a little detached work in 
Leslie connty was available, excepting the maps of the whole 
State, on a small scale, and aboiinding in flagrant errors in 
their representation of this region. 

Because of the lack of a satisfactory map, the one now 
presented is made to include a larger area, and is drawn in 
greater detail than is reqTiired for this report, in the hope 
that it may he useful for other purposes, until surveys are 
made from which may be drawn a correct map of this little 
known region.* 

'Leslie county has ui arm, roughly detttrniinwl fruni i)iU niu]), of SlU sijunra 
IDiIm; and of euch roidi u nre pBBsnble for nn ordinary freiglit wagon, there are 
b*relj 100 milei [n the county, the travel being almost exaluEiTely in the aaddle 
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A new arrangement of eections adopted is made iwssible 
by the certainty with which the lower splint bed is identified 
in moBt of them. This bed is, therefore, nsed as a base, and 
its elevation arbitrarily assumed at 500 feet in all of them. 
Where the location of this bed is not clearly ascertained 
the position -of the section, relatively to the others, must be 
regarded only as snggestive of the probable place it should 
occupy, to be verified or proven in error when occasion re- 
qaires. In the description following they are assumed to be 
in their right places. 

The tracing of the beds having been carried down the 
North Fork, Kentucky river, to a connection with the lower 
coals and conglomerate again, a satisfactory check upon thia 
work is established, and a return is made in the report to 
the system of numbering in use in the north-eastern part 
of the State. 

Although the numbers given to some of the individual coal 
exposures may be, and probably are, incorrect, the main fea- 
tures are given with considerable more confidence than was 
felt in the report of last year, that work having been verified 
to some extent by the later work, and additional confirmation 
of both being gained by a comparison of this region with that 
of the north-eastern field. 

The similarity existing between the two fi,eld8 may be seen 
most readily by comparison of sections of the latter with the 
exhibit given on pages 98 and 99. The table given there is 
made up from the accompanying sections, and includes, with 
but few exceptions, all seams of coal shown in them, though 
where several seams appear to belong together in one bed, 
they have been so grouped at their average elevation. 

A considerable irregularity will be noticed in the table, in 
the distances apart of the different beds. In western Breath- 
itt, Wolfe and Olay counties this is mostly due to an actual 
difference of thickness of intervening rocks, while many minor 
differences throughout the whole region are to be attributed 
to unknown inclinations of beds between points of observa- 
tion in the same section, and to variations of barometer dne 
to changes of weather, whifh frequently occurred 
poitunity for discovering and correcting them. 






F barometer dne | 

-red without op- ^^| 
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The table and sections probably do not give as favorable 
an impression of the coal region aa it is entitled to, inasmuch 
as openings made in seaixih of a bed are frequently abandoned 
on finding a single seam, when a more thorough search, for 
which time was not available, might have developed the main 
seam a few feet or even inches below the one fonnd, and of 
much greater thickness. But so far as could be done this 
possibility was avoided. 

The topogi'aphy of a considerable part of the region to 
be described is determined by the position and character 
of the conglomerate rocks, and in part also by the composi- 
tion of the rocks overlying them. About the head waters 
of the Middle Fork, Kentucky river, the hills are steep and 
high, and composed mostly of sandstone. Proceeding down 
stream a gradual reduction in height is noticed — with some 
exceptions— but the predominance of sandstone continnes to 
about the point where the conglomerate makes its first ap- 
pearance, and there a somewhat abrupt change of the greater 
part of the rock fi-om sandstone to shale occurs, the hills 
are more rapidly reduced in height, and are more rounded 
in form. 

On the North Fork this change to shale ia very marked, 
and its line seems to lie close along the dividing ridge between 
Frozen and Holly creeks on the west, and Frozen creek and 
Red river tributaries on the north. Southwesterly the line 
can be followed from the shape of the hills across Breathitt 
county, and the corner of Owsley into Clay county, crossing 
Bullakin creek near its mouth ; thence up Red Bird and Hec- 
tor creeks, and to the Forks of Goose creek. 

A rapid thinning of the measures accompanies the change 
in Breathitt and Wolfe counties, and where this is fairly 
accomplished the height of the hills on the conglomerate 
varies but little from one hundred and fifty feet. But down 
below the base of these hills the streams have cut their way 
in narrow, winding gorges through the conglomerate and 
strata below, sometimes to a depth of two hundred feet. 

Most of the conglomerate of Clay county being easily dis- 
integrated, these gorges pre rarely found there, the slope 
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being continuous with that al>ovB. But occasionally a more' 
stubborn rock gives more or leas of the canon character- 
istic. Manchester, the county seat, is built on such rock, a 
part of it reat;liing a height above the creek of one hun- 
dred feet ; but even tiiere the slopes admit of streets upon 
them. Below the mouth of Little Goose creek it forms a 
cliff, "The Lovers' Leap," some seventy feet high, and at 
intervals on Little Goose creek and on Island and Laurel 
creeks lesser cliffs have been formed of the same rock, 

The dip of the strata continues down the North Pork from 
Letcher county, slightly exceeding the fall of the stream, to 
a point near Pish-trap branch, where the "Elkhom" coal 
probably fifty feet below the river. But this refers only to 
the genera! inclination, for everywhere the strata lie irregu- 
larly in undulations of varied length and height. Prom Fish- 
trap branch on down the river a series of such waves are 
found, giving the strata an average slope, just about equal 
to that of the river bed, until the mouth of Stmy branch ia- 
reached, two miles above Jai^kson, Breathitt county, whero 
the "Elkhorn" coal is at the river level. From this point' 
a continuous rise is observed, which, at the month of Bloody 
creek, Wolfe county, throws the same coal about three hun- 
dred feet above the river level. On either side of the North 
Pork the strata rise, as nsual, towards the heads of the trib- 
utary streams. 

The Middle Pork and its branches, as far down as the Les- 
lie and Perry county line, follow synclinal axes in the same 
manner, but below that line the main dip of the strata is 
across the direction of the river and towards the North Pork. 
Its rate is undetermined, but a comparison of the sections 
on the two streams will give its approximate amount, as they 
differ little in their level at opposite points. On the South 
Pork snch an additional rise has taken place as to bring the 
conglomerate to the surface through its whole length, prob- 
ably. Prom the mouth of Ked Bird, up Goose meek to 
Manchester, the rise is slight; thence to the forks of the 
creek a more rapid fall sinks the conglomerate below drain- 
age, and from the forks south the rocks lie very nearly level. 

The tablQ of comparative elevations shows that there ar^ 
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In the region covered by it no less than sixteen coal beds, 
to which should be added one other to obtain the full num- 
ber above the conglomerate. Of these beds, fourteen are of 
workable thickness, and one other, Coal 46, will probably 
be found in pockets suitable for working when more thor- 
ough search is made. It is the bed described previously as 
below the upper splint bed, having some line exposures on 
Troublesome creek. Perry county. 

Of these seventeen beds eight are in part cannel coal, and 
openings have been made where the coal is thick enough 
for profitable working in all of these when suitable means 
of transportation are provided. 

But two tests of the coal for its coking properties are 
known to have been made, and from them it is probable 
that two beds, at least, will fnrnish excellent coke. While 
it is quite possible that other beds may be worked for the 
same purpose, the greater part of the coal is not suitable 
for it. 

Roughly 8[')eaking, the proportion of splint coal appears 
to grow less as the distance north and west . from Pine 
mountain is increased, and also to diminish as the vertical 
distance from Coal 4, the lower splint bed, increases. 

The additional number of beds over those reported a 
year ago is due mainly to a greater vertical range of rocks 
having been observed, and in part to the discovery of thick 
deposits of coal in beds previously seen in thin seams only, 
and not included in the former enumeration. 

Where work of the two years joined, or overlapped, the 
later work has been confirmatory of the conclusions reached 
from the earlier, excepting that at the heads of Greasy and 
Leatherwood creeks, it is now believed, a less inclination and 
increase of thickness of strata obtains than was at first sup- 
posed, throwing the beds higher up in the stratigraphical 
scale. This will be referred to again in detail. 

The accompanying sections have been numbered and ar- 
ranged in order, as well as possible, to show continuously 
with last year's work, those farthest up stream coming first. 
For greater convenience in the description of the beds, an 
order somewhat the reverse wiU be adopted. 




PRELIMINARY KEPOBT ON OEOLOOY 



Coal 1. 

This bed in Wolfe and Breathitt counties lies about ten feet 
above the conglomerat«, as estimated by the writer, though 
put at twenty to fifty feet above it by Mr. P. N. Moore in 
his report. Part vi, vol, iv., p. 14,* The coal shows a nearly 
uniform tliickness, where found at all, varying between two 
and three feet. The latter thickness is at its extreme south- 
western exposure, on the land of J. S. Hobbs, in a roll where 
it may be abnormally developed. Owing to the uniform char- 
acter of the rocks over the conglomerate west of this point, 
and consequent easy slopes of the hills, its stain is rarely vis- 
ible, and no other opening in it has been made in this part of 
the county. 

It is reported that the Bear Pen coal, a part of this bed 
two miles south-west of Campton, was tested for coke, and, 
in confirmation of the opinion expressed in hia report by 
Mr. Moore, excellent results are said to have been obtained. 
While there is no reason for doubting this, it is ninch to be 
regretted that time was not available for making a test, the 
results of which could be carefully and authoritatively speci- 
fied. 

The bed has been worked in various places about Campton, 
and also on Holly creek, where it is known as the "Branch" 
coal, from the fact that it apirears in the beds of many of 
the small branches there. On main Holly creek it remains 
above the stream nearly to Mrs. Hollon's, some five miles 
from the mouth of the creek. 

On Frozen creek it is exposed at several places on Mra 
Day's and the neighboring farms. Its stain is seen by the 
road on Little Frozen creek, and across the liill on the head 
of Cedar creek, and again at the mouth of Shockey Fork — in 
all these places with a thickness varying little from thirty 
inches. 

Rising nearly with the main Frozen creek valley it should 
be found as far up as the mouth of Cope's fork, but above 
that it is believed to be cut oflf by a mound of conglomerate 

"This difforence is stLributed to iin unequal allowanco for pitch of the top of i 
the conglomerate, or, fwrhiips, to u v»rinnei> in opinion M to what is \la tap—t qowi' I 
(iou oft«ii difficult to anawer in tliig locality. 
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deposited above the level of tlie coal bed at the time of its 
formation. On Cope's fork no snch irregularity appears, but 
the bed goes below drainage near ita mouth. 

The rapid pitch of the strata up the river from the motith 
of Frozen creek quickly carries the bed into the river. It is 
probably this bed which shows in the bank opposite Wm. 
Spencer's house, with only eight inches of coal and three 
inches parting, though possibly this should be referred to 
a thin seam al)ove the main bed. 

It has not been found elsewhere on the south side of the 
North Pork, and on the Middle Fork its only known ex- 
posure where it can be measured, at Isaac Terry's, on Turkey 
creek, gives but sixteen inches. Little search for it was 
made on the Middle Fork, lis it is doubtless everywhere thin. 
It goes under the river somewhere near the mouth of Bnck 
branch. 

In Clay county the distance of the bed above the conglom- 
erate is uncertain for want of any distinguishing feature in 
the top of that rock {the word eonglomerate being applied 
to the formation and not to the constituents of the rock). 
About Manchester the formation is clearly evident, and at 
Gen. Garrard's mine the coal appears to lie directly on it, 
though some few feet of the sandstone underneath may be 
intervening rock. At the month of Bullskin creek the coal 
shows above forty feet of sandy shale, such as that of the 
western part of the county, which may, perhaps, be consid- 
ered as a part of the conglomerate formation. On Laurel 
creek it is found close above the sandstone, and again, a 
mile away, with one hundred feet of shale below it. 

The bed has been opened in many places in the county, 
with a somewhat better showing, generally, than in Wolfe 
and Breathitt connties. 

At Mr. Davidson's, three and one-half miles np Bullskin 
creek, and about thirty feet above it, the coal is thirty-nine 
inches thick (see Plate xviii); at the mouth of Little Bull- 
skin creek, clase to its bed, twenty-four inches without part- 
ing ; and on both sides of the Sonth Fork at the old salt 
works, Ammie P. O., abont three feet, also without parting. 

On Beech creek near its mouth it has been opened nearly 
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three feet thick, but the coal was covered when visited, so 
that it could not be measured. Rising quite rapidly np 
Laurel creek, at J. L. Hornsby'a, one mile up, it reaches its 
greatest known thickness of forty-five inches ; and a mile 
farther up it Is reduced to thirty inches. In other openings, 
beyond, the coal is said to be thicker again. 

Several openings have been made in the bed in the close 
vicinity of Manchester, but they have been abandoned for 
thicker coal at a greater distance. At D. W. Roberta' open- 
ing, a mile ui» Horse creek, it is thirty-eight inches thick, and 
at the mine of Gen. Garrard, on the east side of Goose creek, 
thirty-one inches thick at the face, where a sample was ob- 
tained of which an analysis is given on page 97. Another 
mine of Gen. Garrard's, on the west side of the creek, is 
stated by Mr. C. J. Norwood, State Inspector of Mines, to 
vary in thickness of coal "from twelve to forty-two inches, 
with an average of thirty-two inches." This mine has been 
worked more extensively than any other above the Beatty- 
ville mines on either fork of the river. It is the only mine 
in Eastern Kentucky in which trouble from tire-damp has 
been experienced, and the evil there does not appear to have 
been great. 

Above the forks of Goose creek the bed is below the drain- 
age. On Hector creek tlie bed shows by the roadside in 
several places, increasing from six inches, some four miles 
up, to fifteen inches near the mouth ; and near the month 
of Flat creek it shows about two feet of coal in the bed of 
Red Bird creek. 

For a considerable part of Clay county this bed is the 
only one of value, and, though nowhere remarkably thick, 
it seems to run with sufficient uniformity to make a large 
area susceptible to profitable working. 

It will be seen that the bed is below the drainage in the 
greater part of the region under discussion. 
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Coal In. 
This bed has been noted at various points in Wolfe 
county as a cannel coal about four inches thick and thirty 
feet above Coal 1, in a heavy shale bank containing also 
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many seams of smaU calcareous concretions. (At Wm. Bat- 
ton's, on Upi)er Devil creek, eleven such seams were counted, 
none more than four or live inches thick.) Where the coal 
is thin it is & pure cannel ; but it sometimes thickens to a 
lat:ge extent with such an increase of impurities that it 
remains wortliless. Its most remarkable development is at 
B. T. Spencer's, four miles west of Campton, where it has 
been opened as cannel coal, but is nothinjf more than black 
slate three or four feet thick. Several attempts to work 
and bum it have been made near Campton, but all were 
unsuccessful. The bed is a convenience for determining the 
horizon of others in the county, but is without intrinsic value 
there. 

In Breathitt county, on the North Fork, the bed seema 
to be wanting, and on the Middle Fork waters it has been 
recognized in but one place, at Isaac. Terry's. Turkey creek, 
forty-five feet above the exposure of Coal 1, and it has there 
six inches of cannel coal on fourteen inches bituminous. 

In Clay county the bed is generally thin or altogether ab- 
sent. In sections 98, 99, and 100 it appears, the second bed 
from the bottom, the opening on Beech creek being the only 
one of especial note as a workable coal ; it is shown in detail 
on Plate xviii. It will be seen from its analysis given in 
the table, page 97, that the cannel coal here has an excessive 
proportion of ash. This results from including a little too 
great a thickness in the sample taken (and in the measure- 
ment of the cannel), the coal changing by hardly perceptible 
degrees from a good cannel to an unquestionable black slate. 
A few inches less of the dubious part taken would have given 
an analysis suitable for a good marketable coal. 

Coal 3. 

This bed, well known as a valuable cannel bed in more 
northern counties, has not been found as such on either fork 
of the Kentucky river. In Wolfe county it is a thin bed 
lying almut sixty feet above Coal 1, generally in a heavy 
yellow shale. 

At Samuel Napier's, a mDe above Campton, it is twenty 
inches thick ; at Wm. Burton's it has twenty-four inches of 

OIOL. 8UB.— 6. 
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coal with two partings. This appears to he its maximum 
thickness in the county, and also in Breathitt county on the 
North Pork waters. It must go below the river near Jack- 
son, but is above Quicksand creek from John Roark's to 
Hunting creek, probably. 

On the Middle Fork it first assumes importance on Long's 
creek, near the moath of which it has Iieen opened about at 
liigh water-mark. Here it measures thirty-one inches of coal 
with a parting of four inches, identical with an exposure a 
half mile up Squabble creek. Perry county, excepting tliat 
the parting is there reduced to one inch. 

A remarkably fine wagon-load of coal from an opening ot 
Wm. Blanton's, one and one-half miles up Long's creek, sup- 
posed to be in the same bed, was seen by the writer, and a 
specimen obtained from it for the Frankfort cabinet. The 
coal is reported thirty-six inches thick, with six inches of 
parting additional, and ite unusually fine appearance war- 
ranted an examination, but the opportunity was not afforded. 

On Guy's creek, a mile from its mouth, the bed is exposed 
with but twenty-one inches of coal and two inches parting, 
underlaid by shale with small calcareous concretions. A 
covering of about eight feet of black slate extends over the 
bed from Long's creek to Rush creek. On the latter stream 
the coal has been worked a little, with a thickness of forty- 
four inches (Plate xvi), its handsome appearance probably 
more than compensating for the unusually large amount of 
sulphur in the upper seam, which its analysis, page 97, dis- 
closes. 

On the river, a quarter of a mile above Elkhom creek, it is 
opened thirty-five inches thick, at a height of seventy feet 
above the river, and at the mouth of Grassy branch its place 
is about at the river level. It is reported that coal has been 
taken from a thick bed in the river below Wilder branch. 

Beyond this point it is well beneath the river to above 
Hyden, appearing again at Bowling's mill, with thirty-two 
inches of coal and two thin partings, and dropping finally 
beneath the river there. 

In Clay county the distance of the bed from Coal 1 is 
increased to one hundred or one hundred and twenty- 
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five feet. It appears at its best at the mine of Mrs. S. 
A. White's, on the Left Fork, Goose creek, where the coal 
was used quite extensively for evaporating brine. Near the 
mouth of the mine the coal measures forty inches, as shown 
in Plate x^'iii ; its analysis is given in the table, page 97. 

An entry has been driven in the bed at Mr. Woods', a mile 
below the mouth of Martin's creek, with but about two feet 
of coal, and about the same amount is developed by several 
openings on Otter creek, near its luouth. Above this creek 
the bed soon goes below drainage. 

On the right, or Collin's fork. Goose ci-eek, it remains above 
drainage to near the head of the sti-eam. It is the lowest 
poal of sections 103 and 104. At James Adams', a half mile 
below L. A. Byron's, it is thirty-thi'ee inches thick, exclusive 
of a parting of nine inches ; and an opening at Isaac Swaf- 
ford's, near the head of Buzzard creek, supposed to be in the 
siime bed, has thirty-aix inches of coal without parting. 

In the sections 98, 99 and 100 the bed is sliown with twen- 
ty-seven to twelve inches of coal, and nowhere in the north- 
eastern iwrt of the county has it been found any thicker. 

Without any de(iuit,e guide in the matter, but from a gen- 
eral impression derived from parsing through the western 
part of the county, it is presumed that the twenty-seven 
inches of coal at Wm. Wyatt's, near his house, on the Little 
Goose creek road, is in Coal 2. Tliis bed is openeil also on 
the head of Hogakin branch of a left fork of Sexton's creek, 
twenty-one inches thick ; and pi-obably also the same at Mrs. 
Reid's, at the head of Sexton's creek, thirty-one inches of 
coal. 

Coal 3. 

Prom the work that has now been done it is pretty well 
established that this bed is identical with the "Elkhorn" 
coal of the Pound Gap region. 

In the south-western part of Wolfe county it lies about 
one hundred and fifty feet above the conglomerate, a distance 
increased to one hundretl and eiglity to two hundred feet at 
the mouth of Frozen creek, Breathitt county. 

So far as his investigations carried him, Mr. Moore has 
accurately described the bed in his "Report on the Geology 
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of a Section from near Oamjiton, Wolfe Conuty, to the Mouth 
of Troublesome Creek, Breatliitt County," previously referred 
to, along which section it is a most valuable bed, as its many 
openings fully attest. 

Some additional openings were made in Wolfe county for 
determining the extent of the thick "Hobbs" coal at the 
head of Upper Devil creek, and a test of the coking proper- 
ties of that coal was made. The whole bed at the face of 
the "Hobbs"' entry, some thirty feet under ground, was 
measured as follows : 

Ckia! W 

Bhiilo 7" ' 

Cml 7" 

SIiBlo 2" 

Caul W* 

ShBle 11" 

Bone Coal 1" 

Coal (approiimaWly) 17" 

The lowest seam was measured in water, and was not 
included in the coking test, because of the difficulty of ob- 
taining coal from it. The whole face had been submerged 
for a long time, and several days' work was required in 
order to obtain access to it. 

The following analyses by Dr. Peter give the composition 
of the coal and of the coke made from it : 





Coal. 


Coxi. 




A. 


B. 


-■ 


h. 


V. 




4.70 
33.66 
59.14 

2.60 
O.G74 


3,40 
37.50 
66.70 

3.40 
0.885 


4.00 
1.00 

SO. 20 
5.80 
0.505 


3.90 
50 

90.00 
5.60 

0.576 




Volatile comhuBtiblo mntter 


I.« 


Ash 

Sulphur 


4.60 
0.603 



Columns "A" and "B" are from average samples of tho 
upper seam of twenty-four inches and middle portion of 
nineteen inches respectively. Columns "a," "6," and "ft"' 
are from selected specimens of the best coke obtained from ■. 
the same respective divisions of the bed, the latter being .' 




OF ri'PEK KENTircKy BIVEB. 



from a portion of the splint coal which had not become 
thoroughly incorporated with the rest of tlie coke. 

The coal is distinguished by a very low percentage of ash, 
and in the samples analyzed above, it shows rather less sul- 
phur than was obtained from Mr. Moore's sample (see page 
18 of his report), due, perhaps, to the long exposure of the 
later coal to water at the head of the entry. In appearance 
the coal varies little from the handsome specimens which 
may be obtained from the ordinary run of oijenings on the 
North and Middle Porks, Kentucky river, where the splint 
and common bituminous coala are interleaved, as is the case 
at tills opening. 

The process of coking was carried on in two hive-shaped 
stone ovens, built with an inside diameter of three feet, and 
height of about two and a half feet. A door was made at 
the bottom, by which the draft could be regulated, and 
an opening about eight inches square was left at the top. 
Ordinary clay mud was used for binding the stones together 
and closing all chinks, and when the ovens were tinlshed earth 
wa3 heaped about them, excepting at the door-way, half way 
to their tops. 

They were then tilled with coal from the two parts of the 
bed, kept separate, and the coal was burned for forty-eight 
and tifty-two hours. The reault would have been more and 
probably wholly satisfactory had not inexperience led, through 
fear of overburning, to cutting off the draft soon after the 
fire was started. Nevertheless, in the centers of the masses 
of partly burned and somewliat smoked coke was found some 
that was sound and good, had a slightly metallic ring, and 
was fairly strong. Compared with the "Elkhorn" coke, as 
given by Professor Crandall in his "Report on the Pound 
Gap Region," page 21, this coke has rather the advantage in 
the matter of ash and of sulphur, and falls but little behind 
in fixed carbon. 

The analysis "fi'," from splint coal, goes to show that snch 
coal makes a higher grade of coke, as far as its constituents 
determine it, than the common coking coal, but it has not 
sufficient tendency to agglutinate to make a satisfactory coke. 
Probably a judicious mixture of the two classes of coal would 
be most advantageous. 
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The promise of a large amount oE coal held out by the 
"Hobbs" opening is not realized, as far as area of thick coal 
in tliat locality is concerned. Though a considerable amount 
may be won from the hill in which the main opening is 
made, no other such exhibit has been found. In an opening 
on the other side of the gap, less than a quarter mile away, 
the bed has the following section ; 

CobI 9" 

Shale 2" 

Coal V 

Shale 8" 

Coal 12" 

Towards Campton it does not diminish as rapidly. At 
Wm, Tyler's, about a mile in that direction, its section a: 

Coal 2" 

Clay 18" 

Coal 11" 

Shule a" 

ComI 2" 

Sbalo 2" 

Coal 12" 

It has been opened again on the same branch, above Tyler's 
house ; but the opening was abandoned, and no other open- 
ing has been made in tliat direction. At A. M. Swango's, 
Stillwater creek, it shows a good stain, not opened. 

Directly over the hill from the "Hobbs" opening, towards 
Holly creek, the bed appeara to be cat out by sandstone, all 
exceiiting one seam six to eighteen inches thick. Near Pop- 
lar Gap, Upper Devil creek, on the land of J. M. Cocker- 
ham, it was opened with a section measuring 

CobI 0" 

Shak 4" 

Coal 2" 

Shalo 7" 

Coal 8" 

with five inches of coal about ten feet above it. Various 
openings were made on the head of Hunting Fork, Holly 
creek, in search of it, but all were in thin coal which waa 
not fully identified. At Jonathan Elkins', on Hunting Pork, 
the coal is probably eighteen inches thick. (Section 88.) 
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Of the many oiieninirs along the river from Bloody creek 
to Jackson, where tlie bed is known as the "River Hill" coal, 
all are now abandoned, i.>ending improved means of transpor- 
tation. From the report of Mr. Moore and information gath- 
ered on the ground, they run generally with from two and 
one-half to three and one-half feet of coal and a parting of 
from two to twelve inches. A new opening made in the 
course of this investigation at Mra. Day's, near the month 
of Frozen creek, gave thirty-six inches of coal without parting. 

But the impression first received from visiting these open- 
ings of a continuous body of thick coal ia erroneous. In 
this bed, as in all others of the whole region covered by 
this report, and by that of last year under (he same liand, no 
predictions can be made with any degree of cei-tainty on the 
thickness of coal at any particular locality. But irregular as 
the deposits are, the sum of the areas of thick coal devel- 
oped is enormous, beyond present calculation, and sufficient 
to warrant and repay large outlays carefully directed, but 
likely to lead to loss if full investigation follows, instead of 
precedes, the construction of extensive works. 

Further, it should I>e remarked, that, in general, it has not 
been considered within the 8coi)e of this investig-ation to de- 
termine the bounds of thick coal in any particular local- 
ity, but rather to obtiun a comprehensive view of a large 
area, and at the same time record all details as should 
come within the range of observation. 

In the bed under discussion, an example of the uncer- 
tainty noted above is seen at A. C. Bowman's, on the river, 
two miles below Jackson. Here, on the south side of the 
river, an entry was driven a considerable distance into the 
hill before working coal was found ; only the knowledge of 
its presence on the opi)osite side of the hill leading to per- 
sistent work. On the north side of the river the coal is 
eximsed in a number of thin, irregular seams, in one of 
which a part of it is excellent cannel coal. 

Above and below, on the river, the coal lies thick, while 
on either side, beyond those mentioned, such exposures as 
have been found are thin, or the bed is broken up into sev- 
pral widely separated seams. 
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Such is its condition on Big Pan Bowl branch, as shown 
by the lowest three seams of section 82, the Bowman cannel 
coal being there diminished to two inches ; and a like sepa- 
ration exists where the bed has been found on the upper 
part of Frozen creek, though an approach of the seams is 
discovered on its main head. By J. R. Wilson's honse two 
of them are ten feet apart, the lowest ones of section 86, 
and a mile above but thi*ee feet apart., and twenty-seven 
and seventeen inches thick without any parting. A mile 
further up the creek they are separated twelve feet^ the 
upper seam with twenty-nine inches of coal having partings 
of two and twelve inches, the lower seam with the same 
thickness of coal and a parting one-half inch thick. 

At G. W. Johnson's, Stillwater Fork, but one seam was 
found, twenty-seven inches thick. 

About a mile up either fork of Cane creek, near the level 
of the streams, exposures of the bed exhibit the same varia- 
tion, with a total thickness of twenty-one and thirty inches. 
On Stray branch the separation shown in the cliff at its 
month increases until the seams disappear beneath the creek. 

On Quicksand creek, a half mile from its mouth, the bed, 
uncovered at low water, has twenty-tive inches of coal and 
three thin partings; at John Roark's, three miles up the 
creek and eighty feet above it, the thickest seam has nine- 
teen inches of coal (see section 81) ; from outcro])pinga on 
the creek, as far up as Hunting creek, no working coal is 
api>arent. 

From Quicksand creek to Troublesome the bed rises and 
falls along the bed of the river, and furnished witliont mining 
a considerable supply for local consumption ; but it will not 
admit of extensive working there. Nor does it show to ad- 
vantage in tlie region above up to Carr's Fork, Perry county, 
as deve]oi>ed in the report of last year, and further shown 
by its exi>o3ure in thin seams along the river between 
(Jeorge's branch and Lot's creek. (See also the lowest coals 
of sections 80 and 79.) 

On the waters of Middle Fork it is first recognized on 
Puncheon Camp creek, three miles from its mouth, one seam 
a foot thick. At Granville Spicer's, below Canoe Fork, ar^ 
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two aeams, ten feet apart, with thirty-toar inches of coal 
(section 76), and on Canoe Pork it shows about tlie same. 
So far as known to the writer, no exposure of the bed has 
been seen anywhere between Canoe Fork and Grassy branch, 
Perry county. It is quite possible that it may yet be found 
of good thickness, but the interest existent in that neighbor- 
hood when coal was marketed from there, quite as likely 
would have led to its discovery. 

On Grassy branch and on Hell-for-Certain and Bull creeks, 
Leslie county, it is thin and broken up ; but at the Asher 
entry, two miles below Hyden, it is massed almost into one 
seam with fifty-three inches of coal. (Plate xviii.) Several 
openings have been made about Hyden and the coal found 
about three feet thick, the upper one of them, on Hurst 
branch, measuring: 

Coal 2T" 

Shale 2" 

Coal 8" 

At John Bowling's the bed has bat twenty-three inches 
of coal divided by four partings, but at Hughes Morgan's, 
or Saltwell branch, it reaches a thickness of fifty-nine inches 
of coal. (See Plate xvir and section 69, Plate sxii.) 

The fifteen inches of coal at the bottom of section 68 is 
supposed to represent an ui)per seam of the bed, going un- 
derneath the Middle Fork near the mouth of White Oak 
branch. On Beech Fork it is probably not less than eighty 
feet below drainage, at the mouth of Oldhouse branch, but 
it rises again further up, to sink below finally about at the 
Harlan county line, with a thickness of but eighteen inches 
in the seam showing there. 

Three miles up from it-s mouth, at Elias Howard's, on 
Greasy creek, the bed sliows but thirty-one inches of coal, 
thirty feet above the level of the creek ; at the mouth of 
Honey branch it is about sixty feet below drainage, and it 
probably continues at about that depth up to the mouth of 
Lewis branch, though at the mouth of Abner's branch it is 
thirty-five feet above the creek. It is the lowest coal of sec- 
tion 42 of last year's report, in which it is wrongly referred 
to a lower bed. {Ixcepting this error, and also that the Co^ 
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3a, now distiDguislted as a separate bed, is there sometimes 
included as an upper seam of the lower bed, the description 
of the "Elkhorn" coal, now determined to be Coal 3, is be- 
lieved to be correct, and should be consulted for the legioa 
east of that now described. 

In Clay county only a few openings have been made which 
can be referred to this bed, which here lies about two hun- 
dred and fifty feet above Coal 1. Sections 98 and 99, on BuU- 
skin and Hector oretiJis, show a seam with seventeen and 
sixteen inches of coal. On Upper Double creek (section 96) 
there is but twelve inches. The bad shows at its best in the 
county at J. T. Smith's, Tom's branch, Red Bird creek, with 
thirty-five inches of coal ; the lowar five inches canuel coal, 
(See Plate xviii, and section 102, Plate xxx. and for analyses 
page 97.) 

On Collins' Pork, and perhaps for all the western part of 
the county, the distance of the bed from Coal 1 is probably 
somewhat less than given above. At L. A. Byron's (sectioa 
103) it has about three feet of coal cut up by partings. At 
Mrs. Hopper's, in Knox county (section 104), but twenty- 
two inches without parting, increased to twenty-six inchea , 
of very slaty caunel coal a quarter mile up Bull creek. At 
T. Jones', two miles up the same stream, the bed has the 
following section : 

Unnnol coal, inclined tu splint 16" 

Bituminous coal I" ti> 4" 

unB 3" to (K' 

7" 

Coal 3a. 

This bed varies in distance from Coal 3 from thirty-five 
feet on Hunting Pork, Holly creek, where alone it has been 
identified in Wolfe county, to one hundred and twenty feet 
on Collins' Pork, Goose creek. Clay county. Its usual dis- 
tance is about sixty feet. 

It is ordinarily a tliin coal without value, but it has one 
pocket, at least, of excellent cannel coal, lying about eighty 
feet above Quicksand creek opposite and below John Roark's. 
Numerous openings have been made in this de])osit^ and con- 
8iderj.ble coal taken from it, but now they are all abandoned 
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and ^nerally covered np. At one of them the fotlowing 
measurements were obtained : 

BitumhiouH coal 13" 

Canoal eoal 18" 

a thickness somewhat less than has been given in other 
reports. It is stated that nnsacpessful search for working 
coal has been made in the neighlioring hills, and that the 
old workings are nearly exhausted. 

The bed is idenlitied back of John Roark's as the eleven 
inches of coal of section 81, and opposite Jackson (section 
83) it is in two thin seams. 

For other points in Breathitt, Perry and Leslie counties, it 
is sufficient to refer to the table of elevations, pages 98 and 
99, as the bed is uniformly thin, excepting where split np 
into many searas as shown in section 70, the third bed from 
the bottom, and in the lowest bed of section 93 ; and also as 
found at Henry Chappell's, a quarter mile up Elk branch, 
Q-reasy creek, where thirty-seven inches of coal has four 
parting. It should be noted also that it occurs again as 
cannel coal at the mouth of White Oak branch, Middle 
Fork, Leslie county, and that where indicated as lying close 
to the bed above it, it might be, perhaps, correctly included 
as a lower seam of the upper bed, instead of assuming it to 
constitute a bed in itself. 

In Clay coanty its presence is shown in various sections ; 
but with a thickness rarely exceeding eight inches, it is only 
necessary for present purposes that the fact be stated. 

Coal 4. 
This bed, from previous investigation determined to be the 
chief one of a considerable part of the drainage area of the 
North and Middle Forks, continues to hold this distinction 
over mnch of the region now under consideration. Hereto- 
fore it has been designated on the above streams as the 
"lower splint" bed,and as Coal 4 it is most widely known 
as the Hunnewell cannel of Greenup county. In many other 
localities iu North-eastern Kentucky the bed carries cannel 
coal, and though the same is not infrequently present in it 
in this newly explored region, it retains, throughout, its gen- 
eral character as a splint coal bed. 
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Tn Leslie county the bed is generally divided and Btrongly 
marked by a parting of non-plastic fire-clay from cue inch 
to eight inches thick, a peculiarity extending into some of 
the adjoining connties, and even through Perry into Letcher 
county, and rendering the identification of the bed i>arucu- 
larly easy and sure. 

On account of this, and because it is rarely wanting in 
the sections made, this bed is taken as a base in grouping 
the sections in the plates, the scale of each i>late of sections 
being placed to indicate this bed at an elevation of five 
hundred feet. 

The bed in Wolfe connty lies fifty to eighty feet above 
Coal 3, too high to be found in most of the hills sonth-west 
of Campton, At A, M. Swango's, on Stillwater creek, it 
is an excellent coal wilhont parting and thirty-four inches 
thick. At Jonathan Elkins', on Hunting Fork, Holly creek, 
it has been opened in front of his house with about six feet 
of coal and shale, measunng in its upper part : 

Oottl 8" 

Shale 6" 

Coal 8" 

Shale 8" 

CnBl 6" 

Sbale 15" 

The lower part is said to have one thin parting and two 
good seams of coal, but it was covered so that it could not 
be measui-ed. Below and back of his honse two abandoneil 
ojienings are reported as having twenty-seven and thirty-six 
inches of coal and a parting about two inches thick.* 

Other exposures in the sonthern and western parts of the 
county, which have been identified, show the bed only with 
thin coal. It is found as cannel coal, seven inches thick, at 

'The mensureniGnU of coaU of section 68 Hre given Eie rcporUid by Mr. Elkins, 
whu hag il>>n« eimBidcralilo ti>wnr(l» ilovelopiri); the I'cmla in liia nei^lil>orliood. Ho 
U winfidi'nt that the ah'va ..pnnin|p uro in tliu " River Hill" of Nci. 3 Con! bed, 
nn ucciiunt uf thi: rcscmblntic'ii uf tlio uials, and lic(.'uiiatt of thdr thickness and 
|mrliTtg« heint; similtir tn thuac uf uponings uf the littter hIohe; tho 
writer's riinflusiiint nrc bailed on tbu dietaiice of the bed above the conglotnAnU 
(deteTininud by tlie four inohca of cannel. Conl la), on its distance from the out- 
crop near the top uf the hill, which can hardly fail of beiug Cual 5, and on the 
nnmber of intermediate beds. 
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the head of Red river on the Hunting creek road, and re- 
ports of other caniiel outcrops between that and Campton 
are referred to this and the two beds next above. 

On Frozen creek, Breathitt county, it is nniformly thin, 
and sometimes separated into several seams, only the twenty 
inches of good cannel coal at James Coiie's, on Davis' branch, 
giving promise of a workable bed. On Cane creek, a mile 
from the Markhara Branch Gap, it has twenty-one inches of 
coal and nine inches of shale in two partings. Near the 
head of Stray branch it is a splint and semi-cannel bed six- 
teen inches thick. Near the mouth of Markham branch it 
is opened under the name of "Coal Harbor" coal, thirty- 
live inches thick, with a parting of one inch. 

Two miles above Markham branch the bed has increased 
to six or seven feet, in an old opening where it could not 
be measured, and from that point for two or three miles far- 
ther, on the north aide of the river, it appears to hold to a 
thickness of thirty to thirty-six inches with some regularity. 
On the south side of the river it has been found only in 
thin seams, between Markham's and George's branches. On 
George's branch is the cannel coal (Plate sv) described in 
the report preceding this, now established almost with cer- 
tainty as belonging to this bed.* 

The numerous entiies along the branch, and absence of any 
on adjacent branches, is indicative of a closely limited pocket 
of thick coal. An abundant outcrop of cannel coal is found, 
however, on the head of Lick branch nearest George's branch, 
and on Wolfe creek another enlargement of the bed has 
occurred. This is seen at openings about a mile from the 
river, where the coal reaches a thickness of eighty-eight inches 
without parting, the lowest twenty-seven inches closely re- 
sembling the curly cannel coal of the Haddix mines in a 
higher bed. An analysis of the whole thickness is given in 
the table, page !)7. Such unusual thickness in this bed 
cannot he expected to hold through any great distance, and 
a considerable reduction is reported on either side of this 

*Tfae aornewhnt eini,'u1ar statuineiit is innde of tliU mal, tbaC all that ifl mined 
Ttom the east aide iif thii tiranuh ix sn eiplnsive that it can be uinTketei] only wilb 
«ome difficulty, snd at a litwor price than that taken from the west aide, which 
burn* quietly and without Ofiag from the grate. 
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main opening within one hundred yaids. It is scarcely pos- 
sible, however, that an ample quantity for working should 
not be found. 

Continuing up the North Fork no further knowledge of this 
l^ed is obtained until Caney creek is reached, near the month 
of which, at John Deacon's, was discovered forty-two inches 
of coal, the lowest nine inches being cannel coal (Plate xv), 
and this is probably not the full thickness of the bed, as the 
opening was made in the point of a hill down which the coal 
pitched and had wasted to some extent. Analyses of the 
two seams of the bed are given in the table. 

Crossing the hill from Caney creek to the river above, the 
coal is found again at CardwelFs, probably somewhat under 
three feet thick, and again a mile up Orapevine creek. Perry 
county, at John Spencer s, where it is said to be three feet 
thick ; but it was so covered that but twenty inches of coal 
could be seen. On Thomas Johnson* s land, two miles up 
Ebersole branch, the bed is first found to contain the fire- 
clay parting previously alluded to, and having here a thick- 
ness of but one inch. The fifty-seven inches of coal op^ied, 
of which twenty inches is splint coal, is represented in Plate 
XTi, and its analysis is ^ven in the table of analyses. A 
half mile down the branch it is oi)ened fifty-five inches thick. 
Its development on this stream, taken in connection with that 
on Guv*s creek, yet to be described, augurs exceedingly well 
for this locality. 

As shown by its exposure a half mile up Henson^ s branch, 
the bed has changed its character very much in that distance, 
its section there being as follows : 

C.ml e" 

Shale 1" 

Coal 16" 

FiiY-olay 4" 

C.^aI ... 7" 

Shalo V 

c.>*i y 

ShiiV 2" 

Bluck slj»t<» ^^ 

Ounn^l (vmi • y^ 

BlickfUte 7^ 
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Near the month of Kock Lick branch are two exposures, 
nearly alike, in which the coal is concentrated again and ia 
somewhat thicker than as given above. One of them is 
shown in Plate xvr, and an analysis of the coal is given 
in the table. (See also the lowest coal of section 78.) 

Its next exposure, on VVillard creek, near its mouth, has 
the following section : 

Oo»i V 

FiM-eUy V* 

Cori 10" 

Cl«y ¥' 

Coal B" 

BUcIt ilata 8" 

At Samuel Whitaker's, near the head of the creek, the 
upper seam is entirely gone, and below the fire-clay ia but 
one seam of coal fifteen inches thick. 

Again the coal has increased to a good working thickness 
on the river four to five miles below Hazard. Among other 
entries, abandoned for the time, one of Alexander Combs' 
has thirty-seven inches of coal in sight, and it is said that a 
lower seam of the bed is present (under the fire-clay) which 
has not- been worked ; the other now partly covered open- 
ings indicate it. In more extensive mining there is no rea- 
son why both seams should not be made use of. 

Points farther up the North Fork have been treated in 
the report preceding this, but to them may now be added 
the twenty-one inclies of coal found on Big creek, and shown 
near the bottom of section 58 ; the fifty-seven inches of 
Woolrey CampbeH'a. on Mace's creek (Plate xvi), and Xha 
twenty-two inches coal of section 57. 

On that part of Middle Fork and its tributaries in Breath- 
itt county, the bed lias not been found of workable thick- 
ness, its best exposure being at Crawford's on Beginning 
branch, where it occurs as a cannel coal eighteen inches 
thick. The analysis given in the table of a picked speci- 
men of this r^al shows it to be of rather ordinary quality. 
The specimen was selected, however, on account of a pecu- 
liar stain of iron peroxide, which banded one of the layers 
of cannel blocks, and not a.s representing tlie best of tite 
coal. 
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Exposures on Puncheon Camp creek, Canoe Pork, and 
at Granville Spicer's (section 76) have only thin bitominous 
coal. At Turner's, on Lick branch (above Turner's creek), a 
promising stain was brought to the surface by a alip, under 
which the solid coal lies deeply hidden, 

A quarter mile above the mouth of Squabble creek, in 
Perry county, the bed first appears as a workable coal. Its 
one opening belonging to Peter Gross, lying at a height of 
two hundred and eighty-five feet above the river, has tliir- 
ty-aix inches of coal without parting, measured at the face 
of the entry some twenty-live yards underground. This coal 
ia of remarkably line appearance : a dull black, hard and 
strong, and nearly uniform coal, a part of it almost without 
visible lines of lamination. By general report of the neigh- 
borhood it is the finest bituminous coal that has been sent 
down the Middle Pork, and it brought an advanced price in 
the market. Reason for this report is readily seen in its 
analysis (page 96), giving but 3.10 per cent, of ash, while 
in other respects it stands well up among good coals. 

At the mouth of Guy's creek the tire-clay again appears 
in the bed, parting forty-eight inches of coal ; and two miles 
up the creek a total thickness of forty-seven inches was 
measured, probably including fire-clay, though it was not 
noticed. That at the mouth of the creek was hard and 
black, scarcely distinguishable from coal, excepting on frac- 
ture. Taking these openings in connection with those on 
Ebersole branch. North Fork, their close resemblance almost 
justifies a i)rediction of constant working thickness nearly 
from one river to the other. 

But farther up the Middle Pork, as on the North Fork, 
the bed becomes thin, sections 74 and 73 showing but eight 
and ten inches of coal ; on Bull creek an increase to twenty- 
eight inches is noted, and about Hyden the bed has been 
found with only thick coal over a large area. This is rep- 
resented by detailed sections as follows: Wm, Sisemore's 
coal, Roekhouse creek, Plate xvni ; John Lewis', on Hurst 
branch, J. C. Brewer's and Reuben Magyard's, Cutshin creek, 
on Plate xvi, to which should also be added J. C. Lewis' 
fifty-six inches of coal on Cutshin creek, and on Plate xm, 
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John Bowling's and Jesse Morgan's coals, on Middle Pork, 
and on Burnt Camp branch above Hyden. (For analyses, see 
the table, page 96.) 

Near the head of Rockhonse creek the bed is reduced to 
twenty-four inches, that part of it under the fireclay hav- 
ing wholly disapi)eared, and, thongh absent at one opening 
on Hal's Fork, Big creek, as shown in section 97, at two 
others near by it is present^ but with a thickness of four 
inches only. At these two ojienings the seam over the fire- 
clay is fifty-three inches thick. (See Pleasant Sisemore coal, 
Plate xviri.) 

Above the mouth of Greasy creek, on Middle Fork, and on 
. Beech Fork, the bed as yet found is too much cut up by 
partings to attain to the value it has below that creek. It 
appears probable that the bed above approaches so near to 
it that the two become indistinguishable, though the at- 
tempt is made to describe them separately. The sections of 
Plate XXI show this conjunclion (of Coal 4. on the 500 feet 
level, with the bed above it), those of Oldhouse branch and 
of the head of Middle Fork giving fair working coals. 

The bed goes under Middle Fork close above the mouth of 
Spruce Pine creek, and under Beech Pork near Chumley 
rock, a cliff of local renown but not unusual height, at the 
mouth of the branch of the same name. , 

On Greasy creek the bed ia exposed in one seam twenty- 
four inches thick on the fire-clay, at Ellas Howard's on Lick 
branch, and again on Honey branch (section 64) with four 
inches of coal below the clay, which here has lost its usual 
hardness and color, due to iron and bitumen, and has be- 
come soft and white. 

On and above Laurel Fork, Greasy creek, another unbroken 
series of thick oijenings has been developed. On Laurel Fork 
the least thickness found of the bed is on Fed's (or Fred's) 
branch, thirty-four inches of coal and six inches of fire-clay 
parting. On Upper and Lower Double branches openings 
give seventy-three and forty inches of coal respectively, the 
former represented in Plate xvii. 

On White Oak creek the bed has forty inches of coal, and 
on Lewis branch. Greasy creek, forty-four inches (Plate 
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svii), its single parting of fire-clay comparatively harmless ; 
but on Abner's branch, Greasy creek, the accumulation of 
seams with eighty-four inches of coal, the lowest part of 
which belongs to tliis bed, is so separated by partings as to 
make it worthless for a long time. (See second coal of sec- 
tion 42 of last year's report.) 

At Christopher Lewis', ou Wolf creek, the bed is exposed 
with fourteen inches of coal on the fire-clay, as in section 
60, while a neighboring sandstone cliff shows the bed to be 
completely cat out at that point. 

On the waters of the South Fork, besides the openings on 
Big creek, Leslie county, already mentioned, there is but one 
other locality where the bed has been found favorable for • 
working. There it is represented by two openings about a 
quarter mile below the mouth of Indian Grave branch, Left 
Fork, Goose creek, Clay county ; its thickness in one of them 
fifty-one inches without parting, and in the other forty-six 
inches and two thin partings. At the Lewis entry, opposite 
the month of Asher Fork, it is reduced to twenty-nine inches 
without parting. 

On Philips Pork, Red Bird creek, Leslie county, besides 
the thirty inches given in section 93, the bed was found a 
mile above BUsha Morgan's house with eleven inches of can- 
nel coal, overlaid by eight inches bituminous. 

For other openings in Clay county attributed to this bed 
reference may be had to the sections of Plates xsviii, xxix 
and XXX, and coals at the indicated elevation of 500 feet. 
Excepting on Hector creek, the distinctive fire-clay has not 
been found west of Red Bird creek, and there it forma the 
floor of the bed. 

West of Goose creek and its CoUins Fork the bed has not 
been recognized, but, with its elevation of some 400 feet 
above the conglomerate, it can be fonnd only in the tops of 
the highest hills, excepting those about the head waters of 
Collins Pork, where the conglomerate is far below drainage. 



Coal 4n. 

This bed lies generally from fifteen to thirty feet above 

Coal 4, but is sometimes much closer to it, coming, doubtless, 
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into actual contact in some placea, and consequently exhib- 
iting there an unusual thickness. It is clearly impossible to 
di3tin;^i8h always between the two. 

Though found as a cannel coal at one place only, hereto- 
fore, on Troublesome creek, it is now developed as such at 
variona points in the region under discussion. 

In southern and western Wolfe county the bed is either 
wholly absent, or it has been included under Coal 4. 

On Stillwater Fork, Frozen creek, Breathitt county, the 
handsome cannel coal of G. W. Johnson's, described by 
Mr. Moore, was found to be only eleven inches thick, but 
the sarae bed on a branch above G. W, Johnson's house 
has blocks of double that thickness projecting from the 
outcrop. 

At John Roark's, on Quicksand creek, and on either side 
of John D. Strong's, on the north side of the river, the bed 
is found with about thirty inches of coal. On Grapevine 
creek. Perry county (if not belonging to the bed below, from 
which it is separated by bnt live feet of shale and clay), it 
is thirty-five inches thick (Plate xvi and section 79), and on 
Ebersole branch, North Fork, with a somewhat increased dis- 
tance from the lower seam, forty-six inches, of which the 
lowest eleven inches is cannel coal. (Plate xvi.) Beyond 
this point its outcrop has not been identltied on the North 
Pork below Lot's creek. 

On the Middle Fork, appearing first on Squabble creek, it 
assumes thence a rather more definite position. On Squab- 
ble creek it is found as a cannel coal, thin at the place 
opened (see section 75), but. from the thickness of blocks 
seen at an old opening a mile from the mouth of Squabble 
creek, near the path to Long's creek, it is apparent that a 
part, at least, of the cannel slate of the section is there re- 
placed by good cannel coal. 

Along the Middle Fork up to White Oak branch the bed 
appears only in thin coal, as shown in sections 73 and 69, 
and on Wilder branch as an eight inches cannel coal seam 
in the midst of massive sandstone. 

At the mouth of White Oak branch it is made prominent 
with fifty inolies of coal, though ita parting of over three 
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feet impaii-s its value greatly. On Beech Fork, however, at 
the mouth of Oltlhouse branch, its thirty-eight inches of 
good cannel coal gives it a value elsewhere unattained. Its 
analysis is given on page 96. This seam of cannel coal may, 
perhaps, belong to the bed, Coal 4, to which it lies close, as 
shown in section 66 ; it is, doubtless, the same seam aa the 
thirty-five inches bituminous in the lowest coal of section 
67, While the latter can hardly be treated as a separate 
bed, the former is given a distinctive character by the 
quality of its coal. 

At all other iwints in Leslie county the bed has been found 
only with thin coal. (See sections 59, 60, 61 and 65.) 

In Clay county the bed appears quite constantly, varying 
in distance from Coal 4 from t«n feet on Upper Double and 
Katy's creeks to seventy feet on Tom's branch. Left Fork, 
Goose creek. Nowhere in the county a cannel coal, and rang- 
ing in thickness generally from tifteen to twenty inches, with 
its maxim^im thickness, thirty-two inches, on Hector creek, 
Lick Fork and Red Bird creek. 




Coal ib. 

This coal lies from thirty feet above Coal 4 in Wolfe county 
(unless it is there mistaken for Coal 4a), to 90 and even 125 
feet above it in Clay county. 

It has not been found anywhere in the region of workable 
thickness, though what were supposed to be small pockets 
of thick coal in tlie bed were found in the region covered by 
the report of last year; nor has it anywhere appeared as a 
cannel coal. Places where it has been found are indicated 
in the accompanying table, and the corresponding sections 
furnish a guide for its further identification. 

Coal 5. 

At a height of 80 to 120 feet above Coal 4, with exceptions 
in Clay county, lies the coal, well known in Breathitt county 
as the Iladdix coal, designated in recent reports on the North 
Fork, Kentucky river, as the upper splint coal. Until recently 
only suspected to be the equivalent of Coal 6 of the nortli- 
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eastera part of the State, it is now determined to be so 
without reasonable donbt. 

Occoning as a cannel coal in the region now described only 
in Wolfe and Breathitt counties, its frequent appearance as 
such, its excellent quality and occasional great thickness, 
coupled with the difficulty experienced in reaching the solid 
bed, gives it a peculiar interest there. 

This difficulty is probably due to a thick stratum of clay 
accompanying the coal, giving rise to frequent unusually 
heavy earth slides from above, which cover the coal and 
sometimes serve to mark its approximate position. Such a 
slide has taken place at the head of a hollow in front of 
Jonathan Elkins' house, Hunting Fork, Holly creek, Wolfe 
county, estimated to measure 400 feet along the hill by 60 
feet on its slope, and a similar slip has occurred at the same 
elevation behind the house. 

At A. M. Swango's, Stillwater creek, cannel coal blocks 
were found in earth through a distance of twenty-five to 
thirty feet, search being tlien abandoned, with the bed sup- 
posed to be about two feet thick. Reports elsewhere in the 
county of random blocks of caunel coal slipiting out of the 
hillsides indicate a nearer constant cannel field than Its reg- 
ular outcroppings can prove. 

Even with the steeper hills and greater proportion of sand- 
stone in Breathitt county this tendency to slip is very marked, 
and caused the discovery of the original Haddix coal, from 
the face of which its covering was entirely stripped. It is 
not unlikely that other such deposits may be brought to light 
in the same way, though the usual effect is to hide them more 
deeply. 

The bituminous stain of the coal is found near the top of 
the hill at the mouth of Frozen creek, and cannel coal at the 
head of Stillwater Fork, btit neither has been opened. On 
Cope's Fork, Frozen creek (.tection 84), the bed exposes but 
six inches of coal, but it is probable that a search there would 
discover more. At Wilson's, on the main head of the creek 
(section 86), the bed is broken up by partings, the lowest four 
inches cannel coal, but near by, at Oreen Taulhee's, on Clear 
Fork, a single seum, without pi^rting, measures forty-twQ 
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inches, the lower half being a semi-cannel coal ; and, again, 
farther op the main creek, the bed is thirty-six inches thick. 

The discovery of a bed, confidently believed to be the same, 
mainly splint coal, forty-eight inches or more thick, at Isaac 
Back's, on the head of Middle Fork, Licking river, Magoffin 
county, should lead to its early development in this locality. 
Shonld the bed hold good under the high ridge on which the 
three counties comer, means of commuDication by tunnel 
between the licking and Kentucky rivers may be easily ob- 
tained. 

Across the river from William Spencer's, and also from 
Jackson, cannel coal has been reported, but it has not been 
Been by the writer ; the bituminous stain of the bed shows 
in the gap on the road from .Jackson to Cane creek. A well- 
defined bench on the level of the bed may be seen almost 
anywhere in Breathitt county south and west of Jackson, 
but no openings am known to have been made nearer than 
the vicinity of the mouth of Tronblesome creek, where the 
Haddix coal is mined. This coal is described by Mr. Moore 
in his report, elsewhere referred to. His section of tbe bed 
at the Sewell mine is given on Plate xv. 

On Hayes' branch, Troublesome creek, an abandoned open- 
ing gives a thickness of two feet or more, and otlier outcrops 
farther np the creek show a rich field in that direction, as 
indicated in the report of last year. 

Above Troublesome creek, besides the forty-two inches of 
section 65 (last year's report), a recent discovery has been 
made at Marion Spicer's, on Lick branch, North Fork, sixty- 
one inches of coal without parting ; but efforts to open it 
elsewhere in this neighborhood have resulted unauccessfnlly. 
On the road from Caney creek to Leatherwood branch cannel 
coal may be seen in a slip where the bed can oaly be reached 
with much labor. The only other opening to be mentioned 
on the North Fork waters is on Mace's creek, Perry county, 
where a thickness of coal and shale of thirty-tive inches was 
found, with another seam (or bed) twenty feet below. 

On the Middle Pork waters the first appearance of the bed 
is at Berry Turner's, on Ground Hog branch. Long's creek, 
with fifty-nine inches of coal much injured by partings (Plate 




OP UPPER KENTUCKY RIVER. 87 

XV, and analysis, page 96), after which, though found at many 
points along the river (sections 7fi to 63), no farther thick 
deposit has been discovered nearer than the b:ise of Pine 
monntain. 

The fifty-five inches, part slikensides coal, at Adrian Met- 
calf's, on Greasy creek, Harlan county, reported last year 
as probably belonging to the lower splint bed, is now, 
from additional data obtained, referred to the upper splint 
bed, though further work is yet necessary to determine it 
satisfactorily. Its relation to higher beds is shown in section 
62. Another exposure at the forks of laurel Fork, Gre-asy 
creek, evidently in the same bed, has thirty-nine inches of 
slikensides cooL without parting. 

In Clay county the bed is as represented in the sections of 
Plate xxviii, and in section 102, Plate xxx, nowhere of im- 
portance to require especial remark. 

Coal 6. 

Varying within quite narrow limits, the average distance of 
this bed from Coal 6, as found from the table of elevations, 
is abont sixty feet. 

With a horizon barely cnttjng the tops of the highest hills 
of the southern part of Wolfe county, it can be found of 
considerable area in that county only in the high dividing 
ridge between Red river and Hunting creek, where no search 
for it has been made. 

In Breathitt county it is opened only at Granville Spicer's, 
below Canoe Fork, Middle Fork. In his entries, now inac- 
cessible, is reported twenty inches thickness of cannel coal, 
and six or eight inches bituminous. Some hundreds of bush- 
els of the cannel coal mined have been left exposed on the 
lill for years, yet it looks perfectly fresh and good, some 
Hocks measuring eighteen inches thick. In quality it ap- 
jtears remarkably fine, having some resemblance to the 
"curly" Haddix coal (and there is a possibility that it may 
"be nltimately identified with that bed, with a corresponding 
reduction of the others of section 76), and a part of it show- 
ing a change in individual pieces from pure cannel coal to n 
^mi-oannel, like that of Coal 4, on Wolf creek. 
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On Howard branch, North Pork, it has a promising staio 
never opened, but other stains seen in the county indicated 
only thin coal. • 

At Elijah Davidson's, three miles np Grapevine creek, Perry 
county, the bed was measured as follows : 

BitumLnouB coal !" 

Clay 4" 

Bituminous colli 5" 

Rntber slaty cHtinel coul 8" 

At John Spencer's, on the same creek, it has fifty-two inches 
bituminous coal (see section 79 and Plate xvi, and analysis, 
page 96), but it appears again as cannel coal, twenty-two 
inches thick, at Samuel Whittaker's, Willard creek. (Sec- 
tion 77.) 

The bed has been found at various points on the Middle 
Fork above Breathitt county (sections 75 to 63), but at only 
one of them with cannel coal. This is in the river hill a 
mile below Rush creek. Perry county, where it is ten inches 
thick and inclosed by twenty-four inches bituminous coal. 
The only other i>oint at which it was fonnd suitable for 
working is at G. W. Hoskins', Beech Fork, Middle Fork, 
Leslie county, forty-four inches of coal. (Section 65 and 
Plate xvir.) 

In Clay county, also, one opening of good thickness has 
been found (forty inches, Plate -xviii, and analysis, page 96\ 
at Alvjs Hubbard's, on Katy's creek. Other openings in the 
same county show its usual occurrence there aa a thin bed. 
Pieces of cannel coal on the ridge between Big Double and 
Little creeks are the only evidence of its being a cannel coal 
yet found in the county. 

As in Wolfe county, its horizon overreaches the tops of a 
large proportion of the hills. 

Coal 7. ' 

Tills bed lies from 200 to 300 feet above Coal i, its distance 
increasing towards Pine mountain probably with more regu- 
larity than is shown by the table of elevations. Its distance 
from Coal 6 ranges by that table from thirty to seventy feet. 

At J. B. Wilaon'B, on Frozen creek, Breathitt county, the 
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stain of the bed bas been openefl over Ihree feet thick in 
the top of a spur where no solid coal could be had; a better 
result could be obtained from the adjoining hill. 

It is believed that the thirty-nine inches oirening of J, 
"Wells', near the month of Troublesome creek, described by 
Mr. Moore, and represented in Plate xv, is in this bed ; it is 
similar to one of sixty inches on the head of Leatherwood 
branch, Lost creek, reported a year ago {Plate xiv), and of 
which an analysis is now given in tlie table, page 96. 

Another ojiening, on John Ijittle's branch. North Fork, 
gave only nineteen inches of coal, but, having been made 
in the point of a hill, its full thickness may not have been 
obtained. On the river side of the hill, on the roa<l from 
Canej creek up the river, is a heavy stain of the bed, but 
it is badly slipped. 

Above Rock Lick branch, Perry county, the bed was opened 
with thirty-six inches of coal without parting, reduced to 
thirt}' inches some twenty yards under ground. (Section 78.) 
On Willard creek it was found thirty-two inches thick, and 
on Big creek, at Alfred Ebersole's, it has sixty-two inches 
of eoal with but two inches parting. (Section 58 and Plate 

XVL) 

Undiscovered on the Middle Fork, in Breathitt and Perry 
eoanties, in Laslie county the bed occurs with some regu- 
briiy, so far as it has been explored, as a thin bed only. 

In Clay county the bed has not yet been opened of working 
thickness, but a heavy stain near the top of the high ridge 
between Bullskin and Red Bird creeks, of which the eleva- 
lioii was not obtained, is thought to belong to it. 



Coal 8. 

This bed, generally about forty-five feet above Coal 7, is 

the one known about the mouth of Troublesome creek, 

Breathitt county, as the Flag coal, and described as suih 

the report of last year. Indications had been found 

ere then of a valuable cannel Held or pocket, which later 

pveetigations have more fully coniirme^^l. 

» greatest development of rannel coal in the bed is in 
t xidge between the North Fork and Lost creek. Open- 
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ings near the heads of the branches named below gave the 
following measarements : 





Hill. 


Leatherwood.* 


John Little'!.* 


Lick. 






4" 










12" 
2" 

17" 
2" 
6" 

11" 












Shale 

Bituminoui coal . . 
Cannel coal .... 


8" 
2" 

sy 

14" 


8" 
8" 
27" 

13" (bitura.c.) 


»" 

11" {cl.y) 
10" 
12" 



The Lick branch opening is on the sonth side of the river, 
the others on the nortn, and all in the reeion above the moath 
of Tronblesome creek. The bottom coal of the Leatherwood 
branch opening is in detached blocks, similar to those of the 
camiel c^. The bttnminous stain of the bed was found, bat 
not opened, at varions other points in this part of the county. 

In Perry county an opening, now covered, at Alfred Eber- 
Bole's, Big creek, shows that a very good cannel coal was 
fonnd there, and a thickness of two or three feet or more is 
indicated. At the head of Mace's creek bat thirteen inches 
bituminous coal was fonnd. 

Other openings of the bed in this county, never before re- 
ported, are included in the following table: 





II 
n 


§1 
1= 


m 


'If 


Ill 


CwiTicl .late 






i" 

6" 


6" 
ft" 

9"{cn..l.) 
8" 
45" 














2" 
17" 
















80"+ 


48" 


39" 



■Prior to making; this opening several Bttsmptt to reach thiihed were made, on 
account of the profMKiun of cannel blocks which mark its outcrop, bj thoee liviiij; in 
the neighborhood; hut all eSbrta were thwarted bv masaes of rock which had fallen 
from above, cruehi^d through the coal, and entirely separated the outcrop from iti 
bed. So it had come to be believed that the outcrop all around the hill wai no avi- 
dence of a bed of coal extending through it. A similar experience being had bjlbs 
writer at the above openings, the triumph of the ipectator wm giMl— but iim, t 
tlw coal WW Mon found immedifttel; bebind the pxsK, 
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Slips having caused partial covering of the Willard creek ^^H 
openings before measurements were taken, they are approx- ^^H 
imate only, but are substantially correct. The thick seam at ^^H 
the bottom of the bed is generally part splint coal, and some- ^^| 
times a large proportion of it is of this kind. ^^H 

Analyses of coals from some of the more important open- ^^H 
ings are given in the table of analyses. ^^M 

What openings were made in Leslie county disclosed a thin ^^H 
bed, excepting on Wolf and White Oak creeks. On the ^^| 
former it has thirty -seven inches of coal, as in section 60 ; on ^^| 
the latter it was opened in several places, and its changes ^^| 
and relation to the bed, or seams of coal under it (Coal 7), ^^M 
are exhibited below. Openings in the same seam are placed ^^M 
in line horizontally, the upper group alone representing Coal 8 : ^H 


At C. K. TorkB. 
While Ottk CVk. 


i mile up Right Pork 
from J. Turner's. 


1 mile up Rig't Fork 
from J. Turner's. 


jmiloupLcaF'k ^^1 
from J. Turner's. ^^^M 


ShttlB. . i"+ 
Coal . . 3" 
8hale .35" 
Coal . . 9" 


r Shale . . . .i"+ 

Cottl 3" 

Shale .... 9" 

Coal 9" 

Claj. 


Cool «Uin. 


Shale... 90"+ ^^M 
Coal ... 2" ^H 
Shale, iron o. 10" ^H 
Splint coal . 36" ^^M 


(■ 35' covered. 
«, 5' BaniUtone. 
*^ *' shale. 


ity Covered. 


20' 


Covered. 


1 


Bitum. coal . . 18" 


Bitiim. coal, . . . 14" 


Bit. c. A can. >l . 9" 


I 


o, f CoTBHtd. 

^ i Shale. 


f Shale 8" 

^{ Covered. 

l2'+ yellow shale. 


„ r Covered. 

*^ 1 2' yellow shale. 


1 


f Coal ... . 1" 
i Sbale . . .12" 
t Splint coal . 16" 


rOo«l 8" 

} Shale 2" 

1. Splint coal . . .4" 


1 Block bit c. .11" 


1 


A considerable upward pitch of the beds on the Right ^^M 
Pork, towards Old Roan creek, would have led to a miscon- ^^M 
ception of their number and position had they not been ex- ^^M 
amined carefully. ^H 

The single opening in this bed in Clay county, on Katy's ^H 
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creek (the upper bed of gpclion 95), gives little intimation (rf 
what it may develop, though it is too high to be foaad of 
siifllcieiit area for working elsewhere in the connty than near j 
tlie head of Red Bird creek and of the Left Fork, Gooao ( 
creek. 

It may well be remarked, as indicative of the lack of de- 
velopment of nearly the whole region, and particularly of j 
the higher beds, that all but three or four of the openings j 
in this bed named above were opened last year under tha i 
direction of the Survey. 

Coal 9, 

The few openings that have been made into this bed show 
it well worth a more thorough search. Fifty to seventy-five I 
feet above Coal 8 it lies on the top of a hard sandstone and J 
below much softer rock, so that a very broad bench is often I 
formed, which marks the place of the coal distinctly, bnt I 
serves for hiding it effectually. 

Its place in Breathitt county appears to be not far below 
the top of the high i)eak at the heads of Frozen and Hunt- 
ing creeks and Red river. Cutting only the highest pea.ks to 
the south-east, it should still have a working area in Flint 
ridge, but it has never been looked for there. Ita only open- 
ing in the county is on Markhara branch. North Fork, where 
its thickness, not fully obtained, is more than three feet. 

At Abner Campbell's, on Fish-trap branch. Perry county, 
the bed has ita greatest thickness, fifty-six inches without J 
parting, of which the lower half is a fine splint coal, and j 
the whole of excellent quality. 

On Hell-for-Certain creek, Leslie county, its bench is dia- j 
tiact, bnt its stain gives no indication of ita thickness. On 
White Oak creek but fourteen inches of coal was found ; but 1 
at Wesley McFadden's, on Hal's Fork, Big creek, the bed has \ 
sixty-one inches of coal, as shown in Plate xviii. 

Analyses of the thick coals of this bed are given in tbe j 
table, page 96. 

On Lick Fork, Red Bird creek, Bell coonty, the bed haa ' 
twenty-one inches of coal. In Clay county it has not yet 
been found. 
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Coal 10. 

Sixty-five to ninety feet above Coal 9 is another bed, which, 
though high in the hills, carries sometimes sufficient coal to 
give it considerable importance. Thoagh having some little 
caanel coal in it. not enough has been found to increase its 
value materially. 

The bed probably overreaches all the hills' of Breathitt 
county. In Perry connty its place is marked by a promi- 
nent bench near the tops of the highest hills, indicated in 
sections 79 and 77. At the head of Pish-trap bi-anch its 
stain is found ; but no opening in the coal has been made 
lower down the North Pork than Big creek. 

At John Fields', on that stream, it was opened, measured, 
and the lower part sampled by James J. Profitt, soon after 
which the opening caved in. His measurements (aixty-one 
inches of coal, including six inches of cannel) are given in 
Piute XVI, and the analysis of his sample with others in the 
table. 

At Mace's creek, the only other opening of the bed on the 
North Pork waters, the coal was found thin. 

On the Middle Pork, in Leslie county, the bed runs from 
twelve to twenty-nine inches thick as found along its main 
course, but on Beech Fork it is found again with about five 
feet of coal, on Oldhouse and Reuben branches. (Sections 66 
and 65 and Plate xvii, and for analyses, page 96 ) 

At points "of sections on the waters of Greasy and Outshin 
creeks the bed was found in each instance, but no working 
seam developed ; it is quite possible, however, that the one at 
Magyard's, on Cutstiin creek, which was imperfectly oi>ened, 
might give a better result if fairly developed ; and also that 
at MetcalTs (section 62), in which some of the five partings 
are likely to disappear in working to solid coal, the oi»ning 
having been carried barely far enough to distinguish coal 
from shale, and none other showing such an intermixture. 

The bed has not been found in Clay county ; but just across 
the line, in Bell county, on Lick Pork, Red Bird creek, it has 
in its several seams a thickness of over four feet — a strong 
inducement for further search in that vicinity. It is the top 
bed of section 94. 
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Goal U. 

In the high hills about the heads of Greasy creek, Harla 
and Leslie counties, about 30() feet above Coal 10, lies a bodj^ 
of thick coal shown in sections 61, 62 and 63, which fol 
present purposes may be called Coal 11, though it is not'' 
unlikely that some intermediate bed may yet be found, 
which, eventually, will take thia number, and scarcely 
probable that at any time can these upper lieds be fuUy 
identified with those of tlie north-eastern part of the State. 

The bed has its greatest thickness of coal, eighty-three 
inches, at the head of Pace Trace, White Oak creek, but 
its area is confined to a narrow limit in the tnp of a high 
ridge. On Upper Double branch the hills are much higher, 
and, though much injured by partings, the sixty-four inches 
of coal there will in time become valuable. (See for these 
openings Plate xvii. and also analyses.) On Gill branch. 
Laurel Pork, Harlan county, but forty-one inches of coal 
was seen in an imperfect opening, which, perhaps, might 
have developed more. 

Other openings in this bed were made at the head of Mid^ 
die Fork and on Harmon branch (sections 67 and 6( 
former with a thickness of forty-two inches, the latter witj 
but nineteen inches of coal. 



Coal 12. 

No opening has been made into this bed, and its stain 1 
been seen only at Nicholas Schell's, on Upper Double branch 
(section 63), where it lies forty feet above Coal 11. It is 
probably from two to four feet thick there. 

1 

Coals Excluded from the Table of Elevations. ■ 
In section 70 is a seventeen inches seam of coal lying tliirty^ 
feet above the lowest coal of the section. This may be an 
offshoot from the bed below, or. perhaps, more likely, should 
bfi called Coal 2a, but as no equivalent to it appears i 
where in the i-egion, it is preferred to omit it in the 
as a local interpolation. 

Again, in section 69, a seam thirty-five feet below 
highest bed there, having twenty-one inches of coal, has i 




OF UPPER KENTUCKY BIVEE. 



96 



place in the table for a like reason. Its distances from the 
seams above and below are large for its consideration as 
attached to thern, and are correct, the three seams being ex- 
posed directly above one another. 
Coals below the top of the conglomerate are 

Inter and Sub-Cong;lomerate Ooali. 

These beds reach the surface ouly in the western part of 
Wolfe and Clay counties, and are not known to be of work- 
able thickness in either county. Sections 91 and 92 show 
their positions in Wolfe county at the mouth of Clifty creek 
and on Lower Devil creek, as nearly as could be ascertained 
in the short time allotted to them. 

Exposed iu lihe cliflf opposite the mouth of Clifty creek 
there are two thin coal seams in the shale which separates 
the two sandstones of the conglomemte there, and two or 
three seams between the bottom of the lower conglomerate 
sandstone and the top of the limestone below it. The bed 
reported in the river at the mouth of this creek, two or three 
feet thick, is the only one which has any probable value. 

On Chimney-top creek this bed appears to be absent, only 
an eighteen inches seam being found, five to ten feet below 
the lower conglomerate sandstone, which here is but fifty feet 
above the limestone. Tliis seam probably corresponds with 
the fifteen inches seam of section 92. 

On Lower Devil creek a coal appears from under the 
stream between Whistman's mill ana the ford below.* 

It is said, also, that coal has been found in the inter-con- 
glomerate shale there, as found near Clifty creek. 

It is probable that the deep-cutting streams of this south- 
"western part of the county expose many miles of outcrop of 
the bed, three to five feet thick, rained at Beattyville ; but as 
yet no such thickness has been discovered. 

In Clay county no attempt was made to find any of these 
beds. It is not likely that the lower ones reach the surface, 
and the upper ones are, doubtless, inconsidenible. An eight 
inches seam, supposed to be about fifty feet below the top 
of the conglomerate, showing on the Little Goose creek road 
about five miles from Manchester, is the only one seen by the 
writer. 

On the following pa^es are tables of analyses of some of 
the principal coals and of the comparative elevations of beds 
previously explained and refeiTed to. Samples were aver- 
aged in the usual manner, excepting some cannels, which 
have been specified; 

*Fermi»iian tii open this btxl vtm refuecd by Mr. Whietmnn. 
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Eecapitnlation. 

From the foregoing details the following prominent features 
ol' the various beds in the region discussed are extracted : 

Sub and inter-conglomerate coals reach the surface only in 
south-western Wolfe, and, possibly, Clay counties. So far as 
lound they are without economic; value.* 

Coal 1 has a large area developed in Wolfe county and lowei 
Breathitt, on the North Fork, ranging from two to three feet 
in thickness. It is the least variable of all the beds; is an 
excellent bituminous coal with some splint, and promises, 
unlike its equivalent farther north, to become an important 
coking coal. 

In Clay county the coal is much used for local consumption 
on Goose creek, where it is twaand a half to three feet thick, 
but it gives no indication of possessing coking qualities. 

Coal la is a thin cannel coal in Wolfe county, without 
working value. Elsewhere it occurs only as a thin bitumin- 
ous coal, excepting on Beech creek. Clay county, where there 
is about one foot of cannel overlaid by two and a half feet 
of bituminous coal. 

Goal 2 is not found as a cannel, and carries but little splint 
coal. It reaches a thickness of over two and a half feet on 
Long's creek, where it is an exceptionally fine coal, and will 
j)robably become an important working bed along the Middle 
Fork in Perry county, where it reaches a thickness of over 
three and a half feet. 

In Clay county its single thick opening on Left Fork, Goose 
creek, promises well for that vicinity only. 

Coal 3, the "Elkhorn" coal, is found as a superior coking 
coal in a thick pocket in Wolfe county. It is found as a 
cannel coal in Breathitt county, but in thin seams only. An 
extensive field of coal, thi-ee and a half to four and a half 
feet thick, probably also suited for coking, has been well de- 
veloped along the North Fork from Bloody creek to Stray 
branch. Another hardly less important field, with a thick- 
ness reaching up to five feet of coal, is found on the Middle 
Fork extending from below Hyden, Leslie county, nearly to 

: Three Forks roa!, ia boiow the eurfkce J: 
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the month of Beech Fork. These fields are somewhat inter- 
rupted by areas of thin coal, probably small. 

In Clay county the bed ngain carries a thin seam of can- 
uel coal, and this can be profitably worked oh Left Fork, 
Goose creek. Evidence is found pointing to the extension 
of this field as bituminous coal ouly, through from one fork 
of Goose creek to the other. 

Coal 3a is generally a thin bituminous coal, with occasional 
jxjckets of cannel, one of which has been considerably worked 
near the mouth of Quicksand creek, Breathitt county. 

Coal 4, the most important bed, is the "lower splint" of 
previous reports, sometimes a cannel coal. In Leslie county, 
and parts of counties adjoining, it is conspicnously marked 
by a persistent thin parting of non-plastic fire-clay, on ac- 
count of which it is made tlie base in grouping sections at 
an assumed elevation of 5(M1 feet. 

Working seams are found in the southern part of Wolfe 
county, but they appear to be limited to pockets. 

Above the mouth of Troublesome creek, Breathitt county, 
freqnent openings show an immense area of coal, varying 
from two and a half to over seven feet in thickness, and 
containing pockets of cannel coal of good thickness and 
qnality. Thick deposits are found along the North Fork 
nearly through Perry county, and one is believed to extend 
from the North Fork across Middle Fork — on Ebersole 
branch and Guy's creek, and down to Squabble creek, 
where it yields the purest bituminous coal of the region. 

Another larger, and still more promising field — favorable 
in the more uniformly thick coal found — extends in Leslie 
county from Rockhouse creek, up the Middle Fork and 
Cntshin creek to the points at which the bed disappears 
below those streams, and nearly the full length of Greasy 
creek. Of the many openings made in it scarcely any give 
a thickness of coal of less than tliree feet. 

On the waters of South Fork the coal is generally thin, 
exceptional thick deposits lying near the heads of Big creek, 
Leslie county, and Left Fork, Goose creek, Clay county, which 
are not unlikely to prove of considerable extent. 

Coal 4a carries cannel coal over a greater area than any of 
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the other beds, but, where of workable thickness, the cannel 
ia probably still in pockets. It lies frequently so near Coal 
4 that both be<is are made more valaable thereby, and it ] 
appears that they are sometimes in contact. 

In lower Breathitt it has been developed as a cannel coal ' 
withont the discovery of any thick deposit. Its openings of 
nearly three and four feet, on Grapevine creek and Ebersold 
branch. North Pork, alone indicate a considerable working 
field in that part of Perry county: the latter thickness in- 
cludes eleven inches of cannel coal. 

Near the head of Middle Pork and on Beech Fork, Leslie 1 
county, it again becomes prominent, with over four feet of I 
bituminous coal on the former stream, and thirty-eight inches J 
cannel on the latter. 

Coal 4b has bc^n found only in thin seams, thotigh its previ- 
ous discovery as thick coal, elsewhere, leads to the expectation ] 
of finding similar deposits in this re^on. 

Coal 5, the "npper splint," is another important bed, coa- I 
taining cannel in Wolfe and Breathitt counties. 

Near the head of Frozen creek, Breathitt county, it is three J 
to three and a half feet thick, part splint and semi-cannel 
coal, and probably over four feet thick across the hill in 
Magoffin county. About the mouth of Troul)le3onie creek is 
an irregular field with coal from three and a half to five \ 
feet thick, including the TIaddix coal with its three feet of ^ 
fine cannel. Unasual difEculty in opening the bed has un- 
doubtedly prevented finding much other valuable cannel coal | 
in this vicinity. A five feet opening on Long's creek prob- 
ably marks the south-western limit of the field. 

Along the base of Pine mountain, Harlan county, it ia three I 
to four and a half feet thick, elikensides coal, as shown by ex- I 
posures at the forks of Laurel Fork and of Greasy creek. 

Coal 6 is frequently in part cannel coal, but as yet has been j 
found with a workable seam of it only on the Middle Fork ^ 
below Rush creek, Perry county. Scattering openings made 
in bituminous coal, three to five feet thick, show it to be of 
some importance ; these are on Grapevine creek. Perry county ; 
Beech Fork, Middle Fork, Leslie county, and Katy's creek, . 
Clay county. 




OF UPPER KENTUCKY RIVEE, 



105 



I 

I 



CoeU 7 is of working thiokneas on the head of Frozen creek, 
Breathitt county, and over a considemble area about the 
mouth of Troublesome creek openings have disttovered a 
field, with five feet maximum thickness, which may extend 
to the Perry county line. Thick coal is found also in Perry 
connty on the North Fork above Rock Lick branch, and on 
Big creek; and in Clay county probably on Bnllskin creek. 

Coal 8, above the mouth of Troublesome ci-eek, is an im- 
portant cannel bed four feet thick, with about one toot can- 
nel. Along the North Pork, in Perry county, openings 
indicate a const^mt thickness of three to live feet. In Leslie 
connty, three feet on Wolfe and White Oak creeks gives 
some promise of a considerable field there. 

Coal 9 has but few openings, of which the principal are: 
Markham branch. North Pork, Breathitt county, three feet ; 
Fish-trap branch. North Pork, Perry connty, four and a 
half feet, and Big creek, Lieslie county, five feet. 

CoaJ. 10 has five feet of coal on Big creek, Perry county, 
and on Reul)en and Oldhouae branches, Beech Fork, Leslie 
county. Probably an excellent working bed will be devel- 
oped in Kentucky ridge in Harlan and Bell counties, and in 
its northward spurs. 

Coal 11 has seven feet of coal at the head of White Oak 
creek, Leslie county, but it has sufficient area for working 
only on the south side of Ureasy creek, where it is live feet 
thick on Liiurel Fork and three and a half feet on the head 
of Middle Fork. 

Coal 12 has been found, but has not been investigated. 

Iron Ore. 

Of the iron ore in the region under discussion that about 
the head waters of the Middle Pork, in Leslie and Harlan 
counties, alone apj)ears to l>e in abundant quantity. Some 
intimation of this was given in the report of last year, and 
though stni imperfectly developed there, it is now ascer- 
tained almost beyond question that the ore will compare 
favorably, in quantity and quality, with most of the furnace 
regions of North-eastern Kentucky. The valuable ores all 
}ie above Coal 6, as seen in the accompanying sections, are 
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generally calcareous, api)areiitly rich in iron and free from 
silica. Diminisliing in quantity northward, their limit may 
be confddered reached at the Leslie and Perry county line, 
and on the west at the ridge between Middle Fork and Red 
Bird creek. 

There are, however, numerous smaller deposits in Perry 
and Breathitt coanties, and occasional ones in Wolfe and 
Clay counties. Among these are noted, in Breathitt county, 
a bed close above Coal 5, quite plentiful about the heads of 
the small streams above Troublesome creek, but too sandy to 
be of value, and a bed twenty to forty feet above Coal 1, 
which on Frozen creek appears good; but, extending into 
Wolfe county as far as Campton, is also sandy in its greater 
part. 

The lower limestone ore of the Red river is found as far 
up as its place lies above the river bed, b.ut it probably di 
minishes in quantity eastward to that point, and southward 
also, as none of it was seen south of the Red river. 

A most unusual occurrence of ore is found at John Clem 
ens' at the head of South Quicksand creek, Breathitt county, 
where it lies in a vertical fissure vein about eighty feet above 
a coal opening, probably Coal 4, and about one hundred 
feet below a bench said to carry a fine quality of calcareous 
iron ore. The vein would appear to be near the level of the 
ore bed next above Coal 6. 

An opening in the sharp point of a hill follows the vein 
down to a depth of about ten feet, between walls two to 
three feet apart, of sandstone lying horizontally. The vein 
filling is of earth, through which runs, parallel to the walls, 
a continuous seam of pure hematite, two to eight inches 
thick, small scattering pieces of ore, also lying vertically, be- 
ing adjacent to the main seam. At the bottom of the pit 
the vein is said to make a sharp turn, and continue hori- 
zontally on the top of a thin bed of coaL The exploration 
was abandoned after following about five feet in this direc- 
tion, and the place is now partly refilled with earth. 

The vein was excavated from the surface a length of eight 
feet, beyond which no search for it was made. Its direction 
is about east and west. The opinion first formed by the 
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writer, that the fissure was made by the breaking of the 
cliflf of a former *' rock-house," is brought to question by 
the credible report by Mr. Clemens of other singular for- 
mations in the vicinity. 

Limestone. 

The sub-carboniferous limestone, exposed in cliflf s of Red 
river and its branches in Wolfe county, and again in those 
of Pine mountain, in Harlan county, is the only constant 
limestone in the region, and it is below drainage almost alto- 
gether. 

The ferriferous limestone of the ''Hanging Rock" iron dis- 
trict crops out at frequent intervals on the north side of the 
North Fork, in Breathitt county, never more than five feet 
thick, and usually impure. An attempt to make lime from 
that of A. C. Cope's, on Frozen creek, is said to have resulted 
successfully, but most of the rock is unfit for it. 

The calcareous concretions of the lower shales are abund- 
ant in Wolfe county, over Coal 1, in layers three or four 
inches thick, and serve for a mark in tracing the lower beds. 
Less numerous layers are found, however, in the shales above 
Coals 2 and 3 — in the latter as far south as Grapevine creek. 
Perry county. 

Large calcareous bowlders have been noted only in Breath- 
itt county, north of the mouth of Troublesome creek, where 
they lie immediately above Coal 3. 

The hard, black, fossiliferous limestone of section 73, of 
which no counterpart has been discovered elsewhere in the 
region, lies, about five feet thick, at the head of Peach 
Orchard branch, the next stream below Hell - for - Certain 
creek, Leslie county. 

In Clay county a thin limestone at J. T. Smith's, Tom's 
branch. Red Bird creek, is the only one which has come to 
the notice of the writer. 

Conglomerate. 

The outcrop of the conglomerate is roughly indicated in 
the opening pages of this report ; some further comment 
ni)on it is desirable. 
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In WoUe county the formation may be said to include two 
benches of sandstone, containing quartz pebbles in greater or 
less profusion, with an intervening stratum of shales, the 
whole approximately 2*)0 feet thick on the Red river, and 
undetermined on the waters of the North Pork, Kentucky 
river. 

Between the conglomerate, as defined above, and tbe 8nb--1 
carboniferous limestone, is a stratnnt of shale 100 feet thick, T 
at tbe mouth of Swift's Camp creek, and but fifty feet near I 
the mouth of Chimney-top creek. The thickness of this shale I 
is easily determined on Red river, but becomes uncertain in. I 
the south-western jiart of the county. 

On the Red river the upi>er bench of sandstone carries a " 
profusion of pebbles, while the lower bench has but few. On 
the North Fork waters neither bench has many, the number 
constantly decreasing toward the south ; so that in Breatliitt 
connty they become a rarity, and where the upper part alnm 
of the formation is exposed, careful examination is required 1 
to distinguish it. 

Kspecial difficulty ia met because of its very irregular sur- 
face — much more uneven than that of the coal stratum im- 
mediately above it. 

An example of this irregularity is evident near Campton. 
Swift's Camp creek there runs on the top of the conglome- , 
rate, and also a branch of the creek on its top two mile 
westward on the Winchester road. The branch is about lOftl^ 
feet above the main stream, and the consequent slope of the ' 
conglomerate has no counterpart in the strata above, as may 
be seen from the smooth and nearly level benches along the 
hills between the two points. No evidence of non-conforma- 
tion has been found, however, which can not be nccountedJ 
for on the supposition that the first coal strata were depos^fl 
ited on a very uneven bed, which sometimes even protrade^ 
above the level of the coal-forming swamps. 

The flat creek bottoms, generally found just above the pointe 
where the streams begin to cut throngh the hard top of thoj 
conglomerate, are often a guide to its location where the rock I 
itself can not be seen, though the bottoms usually rise almost] 
impercei>tibly onto higher strata. Once the cut is began, anif 
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exposure of a five-feet layer of croas-laminated sandstone, 
five tc fifteen feet from the top, is often found ; and this is 
the principal means of identification of the rock in Breath- 
itt county, though occasional i>ebbles still may be found in it. 

By this cross -cleavage the rock is recognized as reappear- 
ing on Holly creek, below Mi's, Hollin's, where it is cut into 
by the stream ten to fifteen feet, though farther down, near 
the month of Hunting Fork, it is below the stream bed. 

A like elevation has taken place on Stillwater Fork, Frozen 
creek, and it is believed that the cliffs reaching a height of 
about fifty feet on main Frozen creek, between Cope's Fork 
and Davis branch, are of the conglomerdte formation, though 
it must be admitted that the principal evidence found is in 
their gorge-like character. The lower coal, and other beds 
lying at an easy slope on either side of this mass of rock, are 
supposed to have their edges abutting against it, while higher 
ones lie smoothly over it. On Cope's Pork no such cliffs 
appear. 

Between the North and Middle Porks irregularities of this 
nature have not been found, stream beds rising rapidly to the 
top of the conglomerate, and then continuing on and above 
the top to their beginning. 

In Clay county no inherent peculiarity has been discovered 
in this formation by which its rocks may be distinguished 
from others, excepting ita tendency toward the formation of 
cliffs where it is particularly durable. These cliffs have been 
mentioned already. 

Their frequent sadden terminations and apparent replace- 
ment by sandy shales (taking also into consideration the 
shaly character of the formation towards the mouth of the 
South Fork) are indicative of a large area of coiiglomerate 
shale outcrop replacing the upper sandstone in the western 
part of the county. 

Probably the strongest evidence in this direi^tion is to be 
found near J. L. Hornsby's, on Laurel creek. There the sand- 
stone cliff rises about forty feet from the creek and is cap- 
ped hj a bed of coal which can only be regarded as Coal 1 
— the same bed that is found along Goose creek. A mile 
above Hornsby's what appears to be the same bed is 100 



110 IMiELIMrVAItY REPORT oy tiUClLOUV 

feet above the creek, a nniform shale reaching from the creek 
to the coal. 

This shale, indeed, ia so sandy that it might nearly as well 
be called a very fine-grained sandstone. Where exposed to 
the weather it disintegrates like ordinary shale, but the fresh 
rock has liftle appearance of it, and has even a slight ring, 
:i3 of limestone. It gives a good light soil to the bottom 
lands of much of this part of the county. 

Another view of the formation worth considering is, that 
the cliff-forming sandstone is the top of the conglomerate 
-and the shale a subsequent deposit. Tliis induces belief that 
the upper surface of the conglomerate is extremely uneven, 
and that, previous to the growtli of any material forming 
coal, the depressions of the rock were filled with shale, such 
as has no place in the series north of the Middle Fork. Fur- 
ther study of this question in the field ia necessary for its 
solution. 

Sandstone. 

The sandstone of the region has the usual characterisdca 
ol the formation, the numerous stone chimneys constnicted 
showing that au abundant supply for local use, of easily 
worked and gootl building stoue, may be had in any part of it. 

Notably between the North and Middle Forks, in Perry 
county, and between the Middle and South Forks, from Long's 
creek, Breathitt county, to Rockhouse creek, Leslie county, 
the sandstone above Coal 8 (Mahoning sandstone) assumes a 
prominence which, it is believed, will be a material aid in a 
more thorough investigation of the measures there. At vari- 
ous points on these ridges its great resistance to weathering 
has given a comparatively broad and flat top to the hills, in 
marked contrast to their usual narrow summits. Most prom- 
inent among them is that at the head of Squabble creek. 
Perry county, where the gap to Buffalo creek is on the top 
of the rock, the distance on it from stream to stream being 
upwards of a mile. 

Salt. I 

Attempts have been made to obtain salt by boring wells 
at various jrointa on the North and Middle Forks, but the 
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abandonmeDt of them all shows a lack of financial saccess. 
Thb is probably chiefly due to conditions independent of the 
supply obtained, amon^ others the small market accessible, 
but for a few of thera it most be attributed to weak and in- 
sufficient brine. Possibly deeper borings would have resulted 
better, as was found to be the case in Clay county. The more 
important of these wells are described in Dr. D. D. Owen's 
reports on the Survey for the years 1864 and 1855, 

In the same report, pages 67 and 218, are described the salt 
wells of Clay county, which at that time were producing a 
considerable amount of salt. Only two of the wella are now 
in operation, competition with other supplies having cnt o£E 
a large part of the former market. These two are situated 
at the forks of Q-oose creek, where the most abundant sup- 
ply was found, and their combined production is said to be 
about 2,000 bushels of salt per year, one-tenth of the yield 
from about twelve wells in operation in the county thirty 
years ago. No sensible diminution in quantity or strength of 
brine is believed to have taken place in that time, the strength 
being said to remain constant at about ten degrees, while a 
slight reduction of quantity is attributed to leaks in pipes, 
which are not kept in good repair. 

Qblb. 

The active interest in natural gas now awakened by its 
successful application to manufactures makes it worth while 
to repeat the description of the "Burning Spring" given in 
Dr. Owen's report, referred to above, page 217, which le aa 
follows : 

"The 'Burning Spring,' of Clay county, ia one of the re- 
markable geological phenomena of this section ol the coun- 
try. Through a pool of water in a. narrow bottom a constant 
stream of gas escapes in copious volumes. A lighted match 
suffices to set the gas on fire, which flashes instantaneously 
into numerous jets across the pool, continuing to bum until 
the force of the gas, or a gust of wind, blows it ont. Judg- 
ing from the color of the flame and the odor of the gas, it 
appears to be a mixture of heavy and light carbnretted hy- 
drogen, with some free or UDcombined hydrogen. 
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"The commotion in the water rendered it too turbid, with- 
out filtration, to test it satisfactorily for its saline constituents. 
Bi-carbonate of iron seems to be the principal constituent. 

"The gases must here reach the surface from some deep- 
seated source, through an extensive fissure of the rocks, con- 
cealed by the debris from the hills — perhaps from some bed 
of coal or iron ore exixised to surheated (superheated) 8t«am 
or other heat, by which decomposition is effected with evo- 
lution of these gases. Whatever their origin may be, the 
materials which supply the elements must be contained in 
the interior of the earth on a vast scale, since the 'Burning 
Spring' has continued to evolve these gases with unremitting 
energy since the country was known to the first settlers. 
In half an hour during which I continued to watch its action, 
I conld not perceive any cessation or intermission." 

It is said that two of these springs are found on branches 
of SeJrton'a creek, one of which, on Sucker branch, was vis- 
ited by the writer, and a cursory examination made. The 
above description is there applicable, no apparent change 
having taken place in the character or amount of gaa escap- 
ing, after the lapse of thirty-odd years since the first re- 
corded visit was made. The conglomerate rock crops out in 
the valley a short distance below the spring. 

That no effective utilization of this wasted heat has been 
attempted is rather surprising. If not applicable for other 
purposes, it might easily be carried to the salt wells at the 
forks of Goose creek, about ten miles, and be economically 
used there in the evaporation of brine. 
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Silver Ore. 

Considerable time and means having been spent in desultory 
and unavailing search for silver ore in various localities of 
this region, as well as elsewhere in this coal field, it is desir- 
able to state that aa yet no indication of any deposit of sil- 
ver ore worth exploitation has ever been discovered in the 
Appalachian coal fields ; and also that no true vein of any 
kind has been found in the eastern field of the State, ex- 
oeptiag the one here described under the caption of iron ore. 
From these facts, after such investigation in this field as has 
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been made, it may be assumed as reasonably certain that no 
paying quantity of silver ever will be found in it, though it 
18 beyond dispute that occasional silver-bearing ore has been 
found in exceedingly small quantities. The rugged conglom- 
erate cliffs, which have attracted the most search, are not 
more likely to contain silver than other smoother surfaces. 

The legends of Swift and his concealed silver mines and 
treasures, current in the mountains from Pennsylvania to 
Georgia and North Carolina, may be left to those who wish 
to believe them. It should be known, however, that the 
North American Indians had no knowledge of raining or 
metallurgy. 

This report would l>e Incomplete without acknowledg- 
ment of the faithfnl service, in the difficult work of explo- 
ration between the North and South Forks, Kentucky river, 
of Mr. James I. Profitt, through whose untiring zeal in 
searching for and opening coal outcrops such success as has 
been obtained in gathering information of the various coal 
beds is in a great measure due. 

Apart from the subject in hand, but meriting record her© 
for want of a place more suitable, the following description 
is added of a "pounding mill" in use on Lick branch, Red 
river. Clay county. This grist mill is probably the last of 
its kind in the State, the hand-mills and home-made four- 
bladed turbines cut from solid woodeu blocks, and now in 
common use, having generally superseded them. 

The mill consists essentially of a mortar and pestle; the 
mortar a short section of a tree, in one end of which a hole 
is scooped out for the reception of grain ; the pestle a straight 
stick about four feet long, attached to one end of a lever sup- 
ported in the middle. 

A weight is hung with the pestle in order to balance the 
opposite end of the lever, which end has cut in it a hollow 
place with a capacity of about half a barrel. 

Water is led to this trough from the rapidly-falling stream 
by a conduit some 100 feet long, made of the bark of trees 
five or six inches in diameter. 

When the trough is filled with water the added weight 
causes it to descend, until its inclination is sufficient for 
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most of the water to ran oat. The greatest weight being 
then on the other end the pestle falls, and lifts the trongh 
into position to be refilled. 

This see-saw motion continned, it is said, will crash into 
very nice meal a half bushel of com left over night in the 
mortar; and also any stray field-mice, or other hungry, small 
animals which may venture into the mortar, left open and 
unprotected in the forest. 






i 



. 



8 






far 
XKJ 



i 



V 



\ 






/> 



\ 






-^\ 



^<^ 

'^^^ 



\ 






» - ' 



- •■.-V' 



\ * 



■} 






L » M " 



'....w. ■^O-^rf.-it. »».•—• -U. 






SECTiON NO.33 

AT 
IRA STAMPER'S 
TUBKEY CREEIt 

Letcher Co. 




SECTION No.34 

AT 

Moses isom'b 
Line Fork 
Letcher Co. 



SECTION No.36 

AT 

MOSES 

WHITTAKER'S 

TousDN Creek 

Letcher Co. 



ThlnSpllnlOas 



MoMiT 
Oonred 
aandttona 




SECTION No,36 

ALLEN CHRISTIAN'S 

Ksntucky River 

Letcher Co. 



8.B, [CO. r 

lp.'o. A 



VyBntucky Hlvo 
3 M.bglow 

ToLsoN Creek 



Section no. 37 

Iaroin Holcoms's 

rjLE U*TH£RWOOD L, 

Creek 
I PERBY Co. 



SECTION No. 38 



SECTION No. 39 

Head OF 

Leatherwood or. 

pebbyCo. 



-.ODAiataln(o.C.^ _, 



= a.8.f|i'''8'.'f:; 



:: Muilvs as. 



^— Sh. Ish- 3" 

U ' 

is^ Mu* as. 

^g Bh.&ShalvS.B. 
^^ork. of 

s 

i. 



^ Sh.ftB.HBh. 3' 

|3h.lyaBl0"*« 



-jOckl 

h.ai-'Butard 









\ .■ 



,\^' 



\ 



\ 
■ \ 



•"■V 



..J 



.* 



*S 



N 



_._. ,811. 2" '^ 



SECTION No.41. 

Near Headof 
Greasy Creek 



SECTION No. 42 






.ShalyS.S. 
OoalAlronOre 

(In ailp.) 



I Cutitiln Or. ■ 



k 



SECTION H0.4A 
CUTSHIN Cr. 

Trace Fork 
Leslie Co, 



SECTION No. 45 

AT 
WM.MC iMTVnt'S 

Kentucky Riveb 
Perhy Co. 



Ola' 



'J''° 



SECTION No. 46 



.-"^ 3 M,i 




SECTION No. 47 
GOMBINEO FOR. 

Perry Co. 



SECTION No.48 

TONNEi. Mill 
Troublesome Cr. 



m- 



(O, Iff- 
EnsI* \o. *• 
Bp.O(wl 8h:ir 

Ip. M- 



fo. W" 
i«iH eh. 1- 

. lO. JH'B 



\^O.Qrt.ol'*Or. 






f?. 



o. w 



SECTION No, 61 



SECTION No, 52 



Mottlv 
, Ootcred 



Jah.!. JO- !■■ 



SECTION No. 53 

G.W. NOBLE-s 
Lost Creek 
Breatmjtt Co. 






k 



SECTION No. 54 



-ifio. U 



SECTION No, 55 
«T 

GouGH a Co. 
BiQ Branch 
Breathitt Co. 



S.8. I" 

La la- 



jBh, i 



/ 



/ 



y ■■■ 



I . 



H. Hawkins' 
Dhv Cbeek 
Letcheh Co. 



SCAlEb Fr.TO I INCH, 



:A STAMPED' 
TURKEV Crei 
Letcher Co. 



l-H-NoeLE's 

Leatkerwood Br. 

Breathitt Co. 




I I , ^^ I i I A.CORNETT'! 

U^ i-i CC....L....,., ^^1 WKM Laurel Fori 

^M ^M ^■0°"'— "■■LESLiECo. 

^^M Lime Fork ^^H ^^Hshala-— ii' 

■ LETCHER CO. H H ^ 

GRic3eV'S ^H Hlo; 

LOrSMEEK ^■.,,„„c ,„„.,,., E.CO.«ETfS ■■;. 

PI... CO. ^^' DEfe.ru C«. Kentuc. Ri.E» ^^ 



m 

I 



Half Mile Br. 
Harlan Co. 



H 



LPCNNtNOTON'S 

CuTSHiN Creek 
Leslie Co- 



Half Mile Br 
Greasy Cb. 
Harlan Co. 



Jv^iV.D.JoHEaiCo, 

KiMoa Cr. Stonv Fobk 

■ooai — U"Letoher Co Leatherwood Cr. 

loi«y-.^3" Perrv C& 








WOLFE * 8WEJTHITT C 



UCKINO Riven 



J.R. WiLSON'5 Head of 

Frozen Cn. Leathehwood 
'""■■■" "- LostCh. 



Breathitt Co. 



Wolf Ch, 
1 M. From Mouth 
BREATHITT' Co. 



Peter Gboss' 

Mo, Squabble Cr. 

Middle Fork 

PeRHr Co. 



I 





Clear Fork 

Frozen Or. 

Breathitt Co, 



HeadofMill Branch. 

Lost Or. 

Breathitt Co, 



Marian Sricer's 

Rioht Fork 

Lick Br. 

,, North fork 

» Breathitt Co. 



Widow Dav's 

Frozen Ch. 

Breathitt Co. 



I Coal m- \',-r:i^\>"'-»->'. 

JshalB— C JOHN CLEWENS' 

— ij"So. Quicksand Cr. 
j_,.„ Breathitt Co. 





^Hapiint 



I 



GOUQH db CO'B 

North Fork 
Breathitt Co, 



HahksEntrv 

SWIFT'S Camp Cr, Quicksand Cr. 

iw c*mpton i m, from mo, 

ilfe Co. Breathitt Co. 



J.Wells' 
NEAR Mouth OF 
Troublesome Cb, 
Breathitt Co. 

( — ) 




John Deacon's 
Mo. OF Canev Cr. 
Breathitt Co. 




GOUGHdt CO'S 

ABOVE Bio Br. 
North Fork 
Breathitt Co. 



■ 



LESLIE * MURtAN C 

John B»ker'9 
Pace Trace 
White Oak Cr. 



Forks or 

Laurel Fork 

Qheasv Cr. 



Dale Bledsoe's 
Reuben Br. 
Beech Fork 
Harlan Co. 



Silas Nantz'S 

Oldhouse Br. 

Beech Fork 

Leslie Co. 



Hughes Mohoan's 

Mo, Saltwell Bb, 

Middle Fork 

Leslie Co, 



White Oak Or. 
Leslie Co. 




k 



\ 



Widow Reid'S 

HeaoOF Left Fouk. 

Sexton's Creek 

CmY Co. 




W'M.SlSEMOHE'B 
2 M. ABOVE HYDEN 

RocKHOusE Creek 
Leslie Co. 



Weslev MC.FADOEN'S 



Garrard Mii 
East Side o 
Goose Ca. 



w 







Middle Fork 
Leslie Co. 



NDiAN Grave Bn. 
Left Fork 
Goose Creek. 



Pleasant Sisemore-S 

HEAD OF Big Cr. 

Leslie Co. 



House Creek I 

Clay Co, I ■/■:,■■,■'; ;■,ts^ 




Goose Creek 
Clay Co. 



J.T.Smitms 
TOM'S Br. 

Goose Creek 



Salt Works Entry 

DAVIDSON'S MO.BgLLSKIN CR. 

BULLSKiN Cr. South Fork 

Clay Co. Clay Co. 



I 





PERRY A LESLIE GO'S BV^.M.H. 



PLATE XIX 



<ioo 



-1O0O 



-»oo 



SECTION No. 57 

AT 

WillFam Farley's 
Mace's Cr. 
Perry Co. 




MicaS.SfC V 

Coal...Jc.«e ShJ2" 



>- *.'-- 






Sandstone 
(very durable) 



-800 



-TOO 




fC 4" 

Sh V 

Ac jf' 

Sh 8" 

Ic r 



Coal 13" 

Coal Stain 



c^S '^^'t S.S.& Sh. 

^^ Coal. /C.i Sh.20" 
3! _ Ic 16" 



-•oo 



-soo 



Coal, 



'-, 



S.S. 



16" 

fBI'k SI.. 18" 
C 16" 

Clay 2" 

LC 12" 



i Cr.a.M.fronn head 



fc.- 12" 

F.CI. 4" 

Coal.-C 10" 

Clay 
4.nn.from 

Head of Creek 



SECTION No. 58 
« AT 

John Field's 

Forks of Bio Cr. 

Perry Co. 




Sandstone 




Coal 



fee. 

•ic. 



W 

See plate XVI 
Iron Ore 



Cannel Coal 
Ebersole Coals 

Coal— W" 

See plat« XVI^ 



IS755 



y^^O^ 



S.S. 

Coal. 

Clay 



V 



"W. 



'.r< 



S.S. 

Bi'k si-iy 

Coal 21" 

Thin Coal 

Sandstone 



:£L^orks of Big Cr. 



SECTION No. 59 

AT 

Reuben Magyard's 
CuTSHiN Cr. 
Leslie Co. 




S.S. 

Coal nearly 3 ft. 



:^::r-^ 



^=^NC"V 



Sandstone 



SG^ 



'Sh IT 

Coal — C 7" 

ICIay 

S.S. fC. Stain »" 

Coal_Jciay...l3;; 

1C. Stain 3" 

Clay.J2"-»- 



^LS 



Sh. S. 

Coal,Sh.& Clay la^' 



L-^<"'S 



2EIZI 



9VMi ' 






s s. 

Coal about 12" 

S.S. 

Coal 51" 



S»\ Sh. See plate XVI 



Sh 7f 

Coal jBI'kSI. 20" 
^**"— ^C 11" 

Clay 

'^Cr.at R. Magyard's 



SECTION No. 60 

AT 

Chris. Lewis' 
Wolf Cr. 
Leslie Co. 




>*-<..>' 



Coal Stain 
=;7^(Lower 3* cennel) 

Sandstone 



jLI 



Iron Ore 






CoaL 



fC 12" 

— ISh y 

tc 25" 



Coal 15" with two 
Sh. partings 



Sh S.S.fc 2" 

Coal__Js,, !« 

Ic 1" 

fBI'k SI.-8" 
^ , .{Clay_._.Jr 

jCoal/Jc..: 2" 

1Coal,/jC r 

'Sh. MSh. 2" 

Coaia*(C. 3" 



>~>-v>-'^ 



H-< 






S.S. 
CoaL 



fc r 

...ISh -...»" 
[C 4" 



^'X ^^ 



^1 5. 5. 




S.S. 

Coal i»"|c....iy^ 

Coal... 



F.CI.-JI" 
S.S-..4" 



Cr.at C.Lewis' 



HARLAN A LESLIE CO'8 BY J.M.H. 



PLATE XX. 



JNW 



jHiil 30 ft higher. 



Sandy Iron Ore 




i/' 



Coel n 

See plate XVII 



SECTION No. 61 

White Oak Cr. 

Leslie Co. 



Coal 



kh...!" 



Coal. 



14 



// 



^^■■■"^Coal— . 



CoaL. 
CoaL. 



.12:38 



// ft 
.6- 19 



11'^ W" 



^^^ 



>s ^> 




ShSSw 

Sh. 
Coal- 
Shale 



S.S. 

Coal 

Sh.S 

Coal 



rc....2" 

...Jsh-.-a" 

[C 8" 



s. fc 3s;; 

\C......7" 

Mo. White Oak Cr. 
60 ft. lower. 




Kidthey Iron. Ore 

80 ft higher. 
Hill 90 ft higher. 



Coal. 



..-Jsh...a6" 




Coal. 



Iron Ore 
9" + 



'C..I2" 
Sh...5" 
C..18' 
Sh...5" 
C...6" 
Sh>l0" 
Cx..7" 

sh...2;; 

C-.2 

Sh..!" 






s.s. 

Sh. 

Coal. 

Clay 



C....10^' 
Sh...l" 

C 4" 

Sh \" 

Sh. 4" 

C— .»" 




Creek at 
Forks of 
Laurel Fork and of 

Greasy Creek. 



Sp.C..28 

Sh 2'^ 

C 10" 

Sh.— -0" 
SI.C..17 



SECTION No. 62 

From Head of 

Laurel Fork 

6k OF Greasy Cr. 

combined 

Harlan Co. 




Iron Ore 60 higher. 
Hill 180 ft higher. 

Sh. 

Coal M" 

See plate XVII, 



SECTION No. 63 

Upper Double Br. 

Laurel Fork 

Greasy Cr. 

Leslie Co. 



SECTION No. 64 
Honey Br. 
Greasy Cr. 
Leslie Co. 




Coal 



fCw-.8" 

.-JSh..25" 

j^C_24" 




>^:r^ 




s.s. fc 9" 

Sh. Sh 1" 

Coal Vc 28" 

I Sh.— 8" 



Sandston 



.2' 



Coal--.l8" 
CI ay.... 18" 






*^ j^ ^ S.S, 

ICoal W 

See plate XVII. 



'Io^T:: 



Mo. Lower D'blePr 



^^5 



y^^z 



S.S. 

Thin Coal 



S<r^/ 



Hsag 



'A'^.-V 



£^ 



Vo^', 



\<z^z 



s.s. 

Coal... 
Coal... 
oaL.. 



.8" 
.19" 



S.S. 



Sh.vylih Iron Ore. 
CoeO. 8" 




S.S. fSp.C..^" 

Coal— J Clay.... 7" 

\C......4" 

^S2ISo^a,....lX" 



Mo. Honey Br. 
30 ft. lower. 



y 



W 






/ 



H *HmN A LESI.IE CO'3 BY 

SECTION No. 65 

Beecm Fonn 
Harlan a Leslie 
County Line 



'"Mo.Oldhauit ei. 

SECTION No, 66 

Oldhouse Br, 
Beech Fork 



SECTION No. 6B 

T.PENNINGTON'S 

Mo.WHtTE Oak Br 

MtDOLE Fork ^ 

Leslie Co. 




SECTION No. 67 





ri'.'i' 




c 1 


I ' •■ 


t.;:... 





























Saltwell Bfi*n 
Middle FoHK 
Leslie Co. 




SECTION No.70 

AT 
2 M. ABOVE HYDEN 

Middle Fork 
Leslie Co. 



SECTION No.7 1 
Neah He*D OF 
RMMHOuse Cr 



fci »■ 



SECTION No 72 

Neah Mouth Of 
Bull Creek 
Leslie Co. 



* S.S. (C.„ 
iCo.l-^"- 









"fe? 



V. 



LESLIE.PERRV li BREATHITT CO*S BV J.M.H. 



SECTION NO.73 

Heli. For Certain 

Creek 



SECTION NO.74 

Grassy 8n. 

Middle Fokk 

LeslieaPerrv 

Counties. 



'"®| 



SECTION No. 75 

SqvaBblc Cr. 
Perry Co. 



a,., s, fc.-.s..!0" 



SECTION No.76 

GbanvilleSpiceb'3 

Canoe Fohk 

Bheathitt Co. 



y 



\ •■ 



\ 






>■■ 



PERRY d BREATHITT CO'S BY J.M . H, 



1O00 



SECTION No.77 

AT 

S.WHITTAKER'S 

WiLLARD CR. 

Perry Co. 



—- B«ncK 



'-•00 



-6O0 



SECTION No.78 
Fish Trap Br. 
North Fork 
Perry Co. 



Sandstone 



•TOO 



^..JUV^. 



Sh. 
Coal — 



-•00 



-aoo 



Can.SI..«" 

Clay •" 

^Can.Sl..fl" 
\si\ 8" 

ICoal— 4y' 
S«« also plat* XVI 
Pigoon Roost & 
Whittakor Coals. 

. \C W" 

VPigeon Roo&t Br.) 

'Clay....4" 
B.L.S.& 

l.0r«-8" 
C»nn«l sj^ i5« 

^^•'-^c V 

Sh 18" 

Can. C .38" 
LClay 




Coal Stain 



SECTION No.79 

AT 

John Spencer's 
Grapevine Cr 
Perky Co. 



.Xji- 



c-;.o-><\ S.S. 



S.S. 

Coal W" 

S«« plat* XVI. 




>VC-^| S.S. 

CoaL.80-J6" 



'4O0 



Coal2'fF.CI..-.4" 

VCoaUC 16^' 

I Iciay 

• I Cr-X M.B«low 
j Whittakor's 

I 



<-i? 



Sandstone 



T^>-^A 



\C:r^ 



y-Z.^'T^ 






B«nch 

S.S. 

Coal Stain 



^x-^^S S.S 



Coal- ...40" 

See plate XV i. 



t?^^M Sandstona 




''^Sl'* 



jTv-^-^ 



S.S. 




Thin Coal 



JNoar Mouth of Cr, 



PolgtrkBf.Cin. 



Coal— 89" 

S««plat« XVI. 
(Rock. Lick Br. 
S.S. Coal) 

^Mo. Fish Trap Br. 



T'Coal above 



' Forked Ma 



CIO" 
Sh.19" 
C.-ll" 

ICIay 



Coal «" 

See plate XVI. 



s^aa 



■jujj iyB 



W^SSi 




Sh. 
Coal.. 



Sh.S.S. 

Coal 85" 

Coal —80" 



Coal 




fc... 

...«h.... 

Ic...- 



6" 
12" 



PLATE XXIV. 



SECTION No.80 

Lick Branch 

(Below George's Br.) 

North Fork 

Breathitt Co. 



Place of Iron Ore 

S.S. fc. 8" 

Cl^nel Clay-..li;1 

Coal--^C.- \»' 

Can. C. 12" 

Iciay 



Bench 



J 



Coal 61" 

Se^ Plata XV. 



Coal IV 



Coal 

with L.S. nodules 



o. Grapevine Cr. 



Coal 



fc W 

— <Sh..-_12" 
|p «" 



Splint Coal... 4" 
S.S. 






Coal 17"With| 

3 thin partings 



Vjyiouth Lick Br^ 



BREATHITT CO. BYJ.M.H. 



PLATE XXV. 



SECTION No.81 

AT 

John Roark's 
Quicksand Cr. 
Breathjtt Co. 



-aoo 



l-TOO 



"^^ — ^ V 



M«ttiv« S.S. 



' ' ' ' I Lim«tton« 



-«oo 



xms 



12a, 



-BOO 



Coal. 



.!(/' 



CoaL-iy' 

fep.C.M" 



Coal- 
Coal. 1&" 
S.S. 

Coal — ' 



Clay..«" 
Bl'k SIJCI 

C 11" 

Sh «'' 

IC 4" 



-4O0 




Sh. 

Coal 11" 

Clay 



.^^ Coal— »" 
Black Slata 

Coal— M»" 



Mainly Shalo 



-aoo 



4^ 



Coal->4" 
at Roark's. 



r«ic«r la«>ciir' 



^Wy:&3 Coal -6" 




SECTION NO.82 

at 
James Robert's 
Bio Pan Bowl Br. 
Breathitt Co. 



SECTION No.83 

between 

Jackson and Cane Cr. 

Breathitt Co. 



Thin Coal 



Splint Coal 20" 



SECTION NO.84 

AT 
A.C.COPE'S 

Cope Fork 

Frozen Cr. 

Breathitt Co. 




Sh. 



/Bl'k SI. 
Splint CoaL.M" 

iB|coaulfCan.C..2" 
^ tc 19" 



y^<^ 



<'<::> y^ 



Coal Stain in Gap. 
(Raportad Cannal) 
S.S. 



Coal Stain 
S.S. 

Shala 

S.S. 

Bench 



~-"-^ S.S. 




" " ' ' 



Limaatona 



H22S 



-jT/^ 



Splint CoaL««" 
Clay 




I -^'^"y 

'^-^- Sh.S.S. 



I 



Mo.BiK Pan Bowl Br. 



Thin Coal Stain 
Sh. 

Coal 6" 

S.S. 

Sh. 

S.S. 

Coal.Old working 



VJV^ 



\<>;^\ Sandttona 



""It 



^T^TT 



V.'X" 



^^^s\,.Rivar at Jaokton 




Maasiva S.S. 

Coal VI 

Coal — ri' 
Coal — !*»«'' 
Coal If 



S.^^ 
>^:^^ 



Sh. 

Coal Mf* 









l i lt 



Sh.S.S. 
Thin Coal 

Sh.S.S. 



Coal Vlf* 

Clay 
Bastard L.S. 



Cr.at A.C.Copa's. 






► «' 








BBEATHITT A WOLFE GO'S BV J.M.H. 






PLATE XXVI. 


.« 


SECTION No. 85, 
NEAH Mouth OF 

Frozen Cr. 
Breathitt Co. 




i'.g^[,''r'.r'..(.° =f 
Co.lSt.in..l6", 

M.;^i, s.s. 
co.i & st...aPt 


SECTION No. 87. 

Stillwater Fork 

Frozen C«. 

BREATHITT CO, 


SECTION No. 88. 

Jonathan Elkins' 
MuNTiNQ Fork 

HOLLV Cn. 

Wolfe Co. 

Mo, OF HOLLV C«- 

Breathitt Co. 


s^^ 


=^ 


c.nn.i Cb.i 

Thin Co.! 

^— Cf.)4Mil. bvlDv. 


\ 


Co,l Si.i- 
Stnd.lgr. 

Si •Villa XV 
MtiM, Sh. 

Co.i„M":)o" 

Cor,glom(..t* 


>.-^„^ 




Coil Stti« 
C=.l Sutn 
Co.t ..port.dWW 

C.nr.l CoaU.i- 
£... .IJ.Elkin.' 
Cot! UPlta- 








& 












Co.l 16" 




"^'-■y^Cr.nMlli b.lo" 
Wil.oi.'. 

SECTION No. 86. 

J.R. Wilson's 

NEARHEAOOF 

Frozen Cn. 
Bbeatmitt Co. 




^ 


^ 




















A-;r 




■Tv'-v; 


H 


ij^ S.r.<).10-.. 


^ 




""^'' 












1 



WOLFE CO. BVJ.MH, 












PLATE XXVII, 




SEC 

A. 
R 

St 
V 


TION No. 89 

U.SWANQO'S 

our Fork 

LLWATER CR. 
VOLFE Co, 

C.nT.,1 Ce.i 

Co.l SUIn 
Co.l_W 


SECTrON No. 90 

Campton 
Wolfe Co. 


SECTION No. 91 

Whistman's Miu. 

Lower Devil Cr, 

WOLFE Co, 

w\ 


SECTION No. 92 

OPPOSITE Mouth OF 

CciFTV Cr. 

Wolfe Co. 

\ 








^ 


CdiI Slmin in Ctp 
WtnchdUr Raid 

BIW SI, &C0.I 
Th.n C.nn.l Coi! 

•ritOBol 






ise9i» 




m 


Co.l 1" 

CongtomtraU 
S.S. fcSh. 

B..l..d L.S—*- 

C0.I s- 

Cotl Abgut IS" 

Bfpj.l.d Cs.l 
^Mo. ClJfl, Cr. 




1 


M.,nl, S)»l. 

Conalofn.fiW 
S...d.»n. 








mm 


w 


Kf^^ 


#¥ 


-- 


Ea^£= 


m 




™W^Fc. 










i^ 



















LESLIE d CLAY GO'S BV J.M.H 










PLATE XXVIII. 


«. 


^ 


S.S 

Mimly 
Sindttan. 

re...,!!" 

Sfi — IC 
S.S. 

sh.wiihihinS.s. 




IHS 


C.lc 


SECTION No. gs 

KATv'a Cheek 

Clav Co. 


SECTION No. 96 

Wm.Hoskins' 

Bis Double Cr. 

CiAV Co- 






Coll.... a" 






3 




SECTION No. 94 

Lick Fork 
Red Bird Ch. 


_\ 


C....»' 

c..i._.- fc. ,. 

S.nd.tor. 

C0.I...1*" 
5.5, 












COUtlTIES. 

- fe3 

c«i..s"|.--»: 

C«l. c- 

Co.l *■ 

t-;;,... 


-^ 


^Co.i-- 

ci>r 


IPl 








^^ 


iUi^ 






C^ 








e^^ 


Co-i....!:" 
Co.i_ c ir 


#ss 




'""*" 






ii=c: 


«^ 


^ 


M 




g% 


^ 


i^ 


1 






ii 


5^ 


a£^ 


fe,, 






!«M.bll»wMa.(.r,». 

SECTION No. 93 

Elish* Morqam's 
Philip's Fork 
















ESLie O 






















LESLIE A CLAY GO'S BY J.M.H. 



-•00 



-700 



i.aot 



-ooo 






Hill loo ft higher 
W.Mc. Faddtn't 

Coal 61'" 

S«« plato XVIII. 




.400 



-300 



-aoo 



•lOO 



Mainly 
Sandstono 



Coal 8" 

'^Mouth of 



Mc. Faddan's Br. 



SECTION No. 98 

AT 

S. Davidson's 

BULLSKIN Cr. 

Clay Co. 




Mainly 
Sandtton* 



mfi'i:^ 



SECTION No. 97 
Hal's Fork 
BiQ Creek 
Leslie Co. 



Shal* 

Coal.. 

Clay 



-17" 



Mainly 
Sandston* 



Sh. 

Bl'k SI. 
Coal 27" 




S.S.& Sh. 
with Calc. Con. 
Cr. at Davidson's 

^oal about 12" 



PLATE XXIX. 



SECTION No. 99 

AT 

A. Lewis' 

Hector Cr. 

Clay Co. 



SECTION No. 100 

at 

J.M.Jones* 

Beech Cr. 

Clay Co. 



Coal 



Coal W 
Fira Clay 



C....18" 

Sh 2" 

C 14" 

.Clay 



Coal W 

Clay 

Sandstuna 



UJUVJU 



Shala 
Coal.. 



Tl'J 



ICr. at Lawit' 



:>rvo 



<— C-s 



'J^ 



Sandstone 



Sh.S.S. 
Coal IV> 

Clay 
Sh.S.S. 



Shaly S.S. 



Sh. S.S. 
Coal.... 12" 



Sh. S.S. 

Coal 82" 

annel Coal... 15" 
See plate XVIII. 



Coal.... 4" 15" 






Shale 

oal ly 

Mo. of Br. 
by Jones' 



FoifW las.CU. 



iV A KNOX CO'B BV J.M.H 



SECTION No.103 

L.A.Byhon'b 

Collins Fork 

Goose Cr. 

Cl*¥ Co. 



SECTION No.104 



'r'fef 






SECTION NoJOl 

Indian Grave Br. 
Left Fork 
Goose Cr. 



SECTION No.102 

J.T.Smith'b 

Tow's Branch 

Left Fork 

Goose Cr. 



\ 



r 



I' 






IT 



